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ABSTRACT 
.<>.' 
The major branches of international economics include international 
monetary economics and the theory of international trade generally 
described as the pure theory of trade. The former deals with the process 
of adjustment in the balance of payment while the latter handles the 
"conditions of eq.uilibrium in the 'real' magnitude." The pure theory 
of trade concentrates on the volume, terms, direction and the structure 
of trade. Its positive and normative concerns, obser\red Schumpeter, were 
the "miost important exploits" that gave birth to classical welfare 
economics. It seems to possess inherited complacency of turning inwaird 
for refinements rather than outward to the developments in compatible 
fields. Despite refinements and a variety of newer trade versions, the 
comparative advantage still serves as an undercurrent. 
The present study was designed to analyse the important theories 
of trade and examine some interesting post-Leontlef-exercise trade 
versions. The Ricardian comparative (cost) advantage and the Heckscher-
Ohlinian factor proportion versions of trade together with the "availa-
bility" theory and the "product life cycle" account of trade received 
attention. However, the unorthodox preference similarity proposition 
of trade by Staffan Burenstam Linder became the study focus. 
Flavored with the ingredients of monopolistic competition, the 
percapita income based preference similarity proposition advocates 
trade intensity between trading partners exhibiting similar demand 
structures. The preference similarity, therefore, subjects i:-ilf to 
1^ 
dual interpretation representing (i) the demand structure similarity 
among the trading nations, and (ii) the increased trade flow result-
ing from the percapita Income based preference similarity. The latter 
version implies that the distance in terms of percapita income of the 
trading partners functions as a resistance variable. To test its 
statistical validity, Hypothesis K, that "the percapita income differen-
tials and trade intensity bear inverse relationship" was formulated. 
Hufbauer statistically investigated the first version by using 
the following econometric model: 
TI 
S X. M. 
n m jn 
n in n jn 
where 
TI = the trade intensity index reflecting 
trade structure 
X. = exports of commodity "n" as a percentage 
m of country i's total exports, and 
M. = imports of commodity "n" as a percent 
*^  of country j's total imports. 
The statistical evidence generated in this study fails to support 
the percapita income based demand structure similarity aspect of the 
Linder hypothesis. 
On the basis of insight gained from analytical examination of 
various versions, the following additional hypotheses were advanced: 
H_ The transportation cost serves as a market 
barrier to the trade flow. 
"^  
H^ The market size of the importing countiy provides 
stimulus to trade in manufactures. 
HK The percaplta Income of the nationals in the 
importing country — a proxy for tastes — and 
the trade volume move in the same direction 
indicating positive relationship. 
In order to determine the statistical validty of the hypotheses, 
the following double log linear econom.etric model comprising regressoirs 
corresponding to each hypothesis was specified. 
X. . = X + xA. . + XT). . + X„Y. + X.,Y. 
ij 1 ij 2 ij 3 J ^ J 
+ U. . 
where 
X.. = log of the exports of manufactured goods 
"^ of country "i" to country " j " 
Y.. = log of the absolute difference of per-
"^  capita incomes of the trading partners, 
the Linder variable 
D. . = log of the shipping distance between 
•'•'' countries "i" and " j " — a proxy for 
the transportation cost 
Y. = log of the percaplta income of importing 
•^  country " j " 
Y. = log of the G.N.P. of country " j " 
U.. = the stochastic terra of the functional 
•^  relations 
i = 1, 1^ 
j = 1, .68; 1, 57 for Australia. 
The performance of Linder variable, in isolation or in conjunc-
tion with other variables, is below statistical acceptance level and 
decisively below the theory formulation strength attributed to it by 
Linder. The empirical evidence refutes hypothesis 1 concerning the 
A 
preference similarity proposition, and, further fails to support 
hypothesis 4 regarding the contribution of individual tastes. The 
market size, hypothesis 3» emerges as a strong trade stimulating force 
while the transportation cost, hypothesis 2, seems to function as a 
powerful trade resistance variable. 
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CHAPTER I 
INTRODUCTION 
International economics is anotomized into two major branches 
representing international monetary economics and international trade 
theory usually designated as the pure theory of trade. The fonaer 
addresses itself primarily to the process of adjustment in the balance 
of payment by means of aggregative approach. The pure theory of trade, 
on the other hajid, assumes balance of payment eq.uilibrium and full 
employment and attempts to describe the "conditions of eq[uilibrium 
2 
in the 'real' magnitude." Effectively, money plays extremely un-
3 
important role. It makes use of the theories of value and welfare 
and concentrates heavily on the volume, terms, direction and the struc-
ture of trade. Similar to economic theory, the pure theoi:y of inter-
national trade handles the problems of both the "positive" or "objective" 
character and "welfare" or "normative" nature. 
W.M. Gordon, Recent Development in the Theory of International 
Trade: Special Papers in International Economics No. 7 (International 
Finance Section: Princeton University,I965); p. 2k. 
2 
Gottfried Haberler, A Survey of International Trade Theory; 
Special Papers in International Economics No. 1 (international Finance 
Section: Princeton University, I96I); p.4. 
3 
J. Vanek, International Trade : Theory and Economic Policy 
(Richard D. trwin, Inc., Homewood: Illinois, I962); p.179. 
M. Chacholiades, The Pure Theory of International Trade 
(Aldine Publishing Co., Chicago, 1973); Jagdish Bhag>fati, "The Pure 
Theory of International Trade: A Survey", Economic Journal, LXXIV, 
(March 1964). 
-<L-
The pTire theory of International trade flows from the Rlcardian-^ 
version of comparative (cost) advantage. In conjunction with its 
subsequent refinements, the theory overshadowed the field till the 
appearance of Heckscher-Ohlinian factor proportion account in 1933* 
In recent years some modern versions have also appeared in the litera-
ture. A synoptic view of these theories is presented in table 1. 
All the theories view trade as the offspring of an economic 
o 
marriage between product characteristic and national attribute. The 
first six theories consider trade as a compensating device for struc-
tural variations on international level. The movement of goods, in a 
sense, functions as a substitute for the existing factor differentials. 
But the last preference similarity theory views similarity of demand 
patterns among the trading partners as an essential element for the 
•^  David Ricardo, The Principles of Political Economy and Taxation 
(Cambridge: England, 1911, first published in 181?). 
Eli Heckscher, "The Effect of Foreign Trade on the Distribution 
of Income," Reading in the Theory of International Trade ed. by H.S. 
Ellis and L.A. Katzler for the American Economic Association(Philadel-
phia: BlaJciston, 19^9); Bertil Ohlin, Interregional and International 
Trade, Ha3ryard Economic Studies, Vol.39 (Cambridge; Massachusettes: 
Harvard University Press, 1933)• 
7 
Heckscher-Ohlin's factor endowment theory of trade ranks among 
modern version according to prominent economists like Haberler, Vanek 
Hufbauer, Johnson, Kindleburger and many others. The present study 
follows this pattern. 
Q 
G.G. Hufbauer, "The Impact of National Characteristics and 
Technology on the Commodity Composition of Trade in Manufactured 
Goods," The Technology Factor in International Trade, ed. by Raymond 
Vernon for National Bureau of Economic Research (New York: Columbia 
University Press, 1970). 
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existence of trade. 
DlcLgramatically, an eastward movement on abscissa measiires increas-
ing national attributes, industrial sophistication while the ordinate 
represents relative price. Goods p , , . FICURE 1 
are distinguished by connecting price 
characteristics such as commodity 
standardization. In terms of the 
first set of theories; one to six; 
country "A", relatively less 
sophisticated in national attri-
butes, enjoys a comparative 
advantage in the production of 
good 1. Countries "B" and "G" are 
more efficient in the production 
Good 1 
Good 2 
Good 3 
B 
Country Country Country 
A B C 
Nation 
— attribij 
of commodities 2 and 3 respectively which embody higher level of 
industrial technology and sophistication. Trade permits inflow of 
nonexistent products in respective countries. Briefly, trade grows 
among countries "A", "B" and "G" and the goods move from the place of 
abundance in the direction of scarcity. 
9 
The "preference similarity" theory warrants a different inter-
pretation of this diagram. Each of these countries produces all the 
three goods. The trade flow among these coxintries is, however, errectic 
S.Burenstam Linder, An Essay on Trade and Transformation 
(Stockholm: Almqvist and Wicksell, 1 9 ^ ) . 
regardless of the size of the trading partners and the absence of 
trade restrictions. The market barriers axising from sophistication 
level based demand disparity lead to extinction or neajr extinction of 
trade potential between countries "A" and "G", for example. Country 
"A" trades with country "B" as its demand structure partially resembles 
the demand pattern of its trading partner. The trade among countries 
"B" and "G", however, grows in intensity due to "overlapping" demand 
reflecting the preference similarity. 
Linder's "preference similarity theory", also designated as the 
"demand pattern hypothesis," in essence, divides the entire trade into 
two segments representing trade in raw materials and the trade in 
manufactured goods. Trade in raw materials, he argues, obeys factor 
endowment dictum. But the the trade in manufactured goods, he stresses, 
is more intense among trading partners which exhibit similar demand 
patterns as opposed to dissimilar factor endowments envisioned by the 
factor propotion account of trade. Many factors contribute to the 
preference (demand) similarity but the predominant preference shaping 
influence comes from percapita income. In short, the percapita income 
similarity generates preference similarity which in turn stimulates 
or intensifies the trade potential. 
Hypotheses; The preference similarity theoiry has created a 
great deal of interest and controversy among economists inasmuch as 
it advances two related propositions. The percapita income similarity 
serves dual pujrpose. Firstly, it causes demamd structures of the 
trading partners to resemble. Secondly, it emerges as/a trade creat-
ing or trade intensifying force among the nations. Since Linder chiefly 
-7-
consldered the latter aspect, the present study addresses Itself 
primarily to the percapita income similaxity based trade intensity in 
manufactured goods. Efforts are directed to determine the theoretical 
validity of Linder's proposition and verify its empirical significance. 
The following hypothesis is formulated to render precision and set the 
guide lines to the course of study. 
H^  The percapita income differentials and trade 
intensity bear inverse relationship. 
Percapita income differentials in the present context refer to 
the disparity or gap in the level of average incomes of the nationals 
of trading partners while trade intensity Implies the size or voliime 
of trade. The percapita income differentials function as a trade 
arresting force while its resemblance leads to Intensification of 
trade in manufactures. 
It must, however, be mentioned that the size of the trade in a 
country is not functionally related only to the percapita income 
similarity envisioned by Linder but also to the transportation cost, 
the market size and the tastes of the residents of importing country. 
The following additional hypotheses are, therefore, developed to 
examine the trade determining influence of these factors. 
H„ The transportation cost serves as a market 
barrier to the trade flow. 
H„ The market size of the importing country provides 
stimulus to trade in manufactures. 
HK The percapita income of the nationals in the 
importing country — a proxy for tastes —and 
the trade volume move in the same direction 
indicating positive relationship. 
-8-
The functional relationship between hypotheses 1, 2 and the 
trade volume is inverse while it is positive between hypotheses 2, 3 
and the size of trade. The respective regression coefficients must 
reflect this tendency to satisfy theoretical criteria. 
Scope and Study Organization: Rich literature on the pure 
theory of trade is flavored with occasional dynamism generally in 
harmony with the traditional static comparative fragrance of eeirlier 
versions. The present study is, however, a happy blending of earlier 
doctrines and the recent propositions. It begins with the arialytical 
introspection of the classical theory of comparative (cost) advantage, 
chapter 2, followed by a comprehensive evaluation of the Heckscher-
Ohlinian factor endowment doctrine of trade, chapter 3. It further 
examines some of the recent trade versions stemming from Leontief's 
criticism of the factor endowment theory of trade in chapter ij-. 
Theoretical aspects of Linder's preference similarity axe analysed in 
chapter 5 while the following chapter examines the statistical validity 
of Linder's unorthodox percapita income based preference similarity 
and its trade determining attributes. It must be noted, however, that 
the economists are divided on the point. Some consider it conceptually 
strong, logically sound, theoretically consistent and empirically 
valid while others find it pregnant with deficiencies, theoretically 
weak, inferentially illusive and statistically untenable. The present 
study attempts to gather statistical evidence to analyse Linder's 
I. Kravis, "Availability and other Influences on the Commodity 
Composition of Trade," Journal of Political Economy, Volume 6^^ , 
(April, 1956). 
-9-
preference similarity proposition "by employing most recent ti^e data. 
It is worth mentioning that the preference similarity has been 
interpreted to mean that the (l) percapita income similarity leads 
to similarity in the demsind structures of the trading pairtners, and 
that the (li) percapita Income resemblance of the trading partners 
results In the trade intensity. The scope of this study is limited 
to the latter aspect of Linder hypothesis as the former is not in 
complete harmony with the spirit of Linder thesis. The studyf however, 
expands the scope of investigation by including the consideration of 
transportation cost, the size of market and individual tastes on the 
trade volume. 
G.C. Hufbauer, "The Impact of National Characteristics and 
Technology on the Commodity Composition of Trade In Manufactured Goods," 
The Technology Factor In International Trade, ed. by Raymond Vernon 
for National Bureau of Economic Eesearch (New York: Columbia University 
Press, 1970). 
/ 
CHAPTER II 
COMPAEATIVE (COST) ADVANTAGE 
Widely regarded to have originated with The Principles of 
Political Economy and Taxation (181?), the theory of comparative 
(cost) advantage is largely associated with the name of David Rlcardb. 
Economic historians have, however, debated whether priority for the use 
of comparative advantage should be given to Rlcardo or to Torrens 
who came close to enunciating the law, I815, before the publication 
2 
of Rlcardo's work. ChlpmaJi, however, advocates that the "credit for 
3 
the discovery" of comparative advantage "should go to Torrens." 
Regardless of its origin, Rlcardo is the first writer who systemati-
cally applied comparative advantage to trade between countries. He 
developed a number of fragmentary truth into coherent doctrine ajid 
his success in transforming the principle in a theoretical constmict 
David Rlcardo, The principles of Political Economy and Taxation 
(Cambridge: England, 1911. first published in 181?). 
J. Viner, Studies in the Theory of International Trade(Harper 
and Bros., New York, 193?), pp.^l-?; P. A. Schximpeter,; Foundation" of 
Economic Analysis ( Harvard Economic Studies, Cambridge Mass: Hajrvard 
University Press, 195^) pp.607-8; John S. Chipman, "A Survey of the 
Theory of International Trade: Part I, The Classiclal Theory," 
Econometrlca, Vol. 33 No. 3, July I965, pp.480-82. 
3 
J . S . Chipman, " A Survey of the Theory of In ternat ional Trade: 
Par t I , The Classical Theory," Econometrlca, Vol. 33 No. 3 , July I965. 
4 / 
S.J. Wells, International Economics ( New York: Atherton, Inc. 
1969) p. 26. 
-XX-
far exceeds Torrensian efforts. Admittedly, "the pure theory of inter-
national trade begins with Rioardo's Theory of Comparative Costs." 
Ricardo advocated the principle of comparative (cost) advantage 
by asking a q^ uestion that if 
Two men can both make shoes and hats, and one is 
superior to the other in both employment; brut in making 
hats, he can only exceed his competitor by one-fifth or 
20 percent, and in making shoes he can excel him by one-
third or 33 percent; will it not be for the interest of 
both, that the superior man should employ himself exclu-
sively in making shoes, and the inferior man in making 
hats ./-
The structural model of the classicists, however, flows from the 
Ricardian celebrated England-Portugal cloth-wine exaunple: 
Country Labor costs of producing 
wine (gal) Cloth (yds) 
England A 120 100 
Portugal B 80 90 
Portugal has a comparative advantage over England in the produc-
tion of wine as compared to the production of cloth. Very briefly, 
"the ratio of the cost of production of one good in both countries" 
is compared with the "ratio of the cost of production of the other 
good in both countries." Algebriacally, if country A has a 
and a output-factor ratio and country B has b an b output-factor 
n m n 
Gottfried Haberler, A Survey of International Trade Theory; 
Special Papers in Internationail Economics No. 1 (international Sec. 
Princeton University, I96I) p.? 
Ricardo, I89I ed. p. II6. 
Gottfried Haberler, The Theory of International Trade(London; 
William Hodge and Co. Ltd. 1956), p.129. 
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ratio in the production of commodities m and n, country "A" will import 
--Ci] 
n and export m i f 
a 
m 
a 
n 
> 
\ 
b 
n 
The Ricardian two country, two commodity and single (labor) 
factor model is based on the labor theory of value. In a market situa-
tion described by constant return to scale, free internal mobility of 
labor and perfectly competitive goods and factor markets, the pre-trade 
domestic commodity price ratio will be a function of scale-free output 
factor ratio. However, the relative price ratio and the structure of 
production and trade in a world characterised by international im-
mobility of factor (labor) and differential production functions in 
trading countries will be determined by the relative factor productivity 
ratio. The long run average cost of production will be given by 
equation 
Average cost of "m" = w a Y 
Average cost of "n" = w a \ -[2] 
where 
ra = Commodity under production 
n = second commodity under production 
a = labor units required to produce one unit 
of the first commodity m , 
a = labor units required to produce one unit 
of the second comjnodity n, 
w = the money wage rate. 
Since the coefficients of a and a are constauit, the supply curves 
m n "-^ 
must shape horiizontally at wa and wa levels. And, the long run 
-13-
equilibriura prices of commodities m and n (Pra and Pn) must be 
Pm = w a ; Pn = w a r3l 
m n '- -• 
whereas the relative prices of m and n are dependent upon the 
relative input factor productivity requirements, 
P a 
m m 
P = = [4] 
P a 
n n 
The production function implicitly employed "by Ricardo in his 
England- Portugal example is given hy the equation 
0 = T(L ) [5] 
where 
0 = the quantity of output of commodity "ra" 
L = the quEintity of labor used to produce 
a given amount of commodity "m", and 
T = a constant reflecting productivity of 
labor. 
The foregoing Ricaxdian model is overly restrictive and its use-
fulness has been debated by economists. Comparative advantage, however, 
still remains a focul point in the theory of trade. A closer examina-
tion of the model and its empirical verifiability seem appropriate at 
this juncture. 
Critical Appreciation; The comparative (cost) advantage considers 
labor as the sole input component of production, exportables-importables, 
and overlooks the contributions of land (rent) and capital (interest). 
Ricardo started out as a strong adherent of an undiluted labor theory 
of value but later held to it as an adeq^ uate first approximation , 
- 1 ^ -
o 
"93 percent labor theory of value," after attacks by Maithus and 
Torrens. Land was eliminated from consideration as the marginal land 
does not yield any rent and, therefore, fails to influence relative 
prices. Despite comprehension of marginal principle, Ricardo approach-
ed determination of relative prices purely "from the cost or supply 
9 
side." In the absence of demand specifications, however, the "rent -
less margin" is indeterminable. 
Exclusion of capital (interest) from input component in the com-
modity output implicitly amounts to a timeless consideration of input-
output relationship. It is tantaanount to assuming existence of infinite 
demand and assumptuous premanufacture disposal of commodities. An intro-
duction of time element into the analysis, therefore, creates unsur-
mountable difficulties. Assuming a positive rate of interest, the 
average cost of a commodity and its price are influenced not only by 
the labor input contents but also by the length of time for which it 
is embodied in the production. If one worker takes one year to produce 
one unit of commodity "m" and it requires two years to produce one unit 
of "n", the relative price of "n" in terms of "m" involves interest 
expense in addition to wsige payment. If the wage rate is $ w per year, 
p 
G.J. Stigler, "Ricardo and the 93^ Labor Theory of Value," 
American Economic Review, Vol. ^ 8, 1958, pp.357-36?. 
9 
Ronald Findlay, "Relative Prices, Growth and Trade in a 
Simple Ricardian System," Economica, Vol. ^ 1, No. l6l, February 197^» 
pp. 1-13. 
P.A. Samuelson, "A Modern Treatment of the Ricardian Economy, 
I and II," Quarterly Journal of Economics, Vol. 73,1959f pp.1-35 & 217-31. 
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P 
m 
P 
n 
P 
n 
P 
m 
= 
= 
$w 
$ w ( l + l )+ w 
w ( l + i )+ w 
w 
2 + i 
-[6] 
where 
the rate of interest 
P 
n 
= the relative price of commodity "n" in 
P terms of commodity "ra". 
The Ricardian doctrine assumes complete internal mobility of 
labor and wage-price flexibility. Gonseq.uently, the labor is distributed 
in various activities in such a manner that its marginal productivity 
is equal to its wage in all productive areas. Implicitly, the doctrine 
stresses homogeneity of labor. Its validity depends on such un -
realistic assumptions as "all labor is of the same quality, of the 
same irksomeness,... and there is free competition between workers." 
However, the labor is neither perfectly mobile nationally nor it is 
12 
completely immobile internationally. The regional, rural and urban, 
racial and occupational wage differentials do exist in economies practic-
13 
ing monetary system and division of labor. Money wsige costs in 
Haberler, op.cit.,p.l26. 
/ 
.Dass and B.L. Sharma, "Brain Drain Controversy and Latin 
American Scholars," Sociologus, Jahrgang 24 Volume/HEFT 2 Number, 
197^ ( New Series)., Berlin, West Germany. 
13 
•'^ Rufus B. Hughes, Jr., "International Income Differences: Self 
Perpetuation," Southern Economic Journal, Vol.XXVIII, No.1,July I96I, 
p.4. 
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general fail to reflect relative factor (la"bor) costs and internal 
mobility enables one group of workers to enjoy more or less permanently 
a level of remuneration which fail to reflect any real advantage over 
Ik 
their fellow countrymen in other sectors of economy. 
The labor theory of value asserts that goods are exchanged against 
one another according to the relative ajnounts of labor embodied in them. 
Quantities of good which have equal prices embody equal, amount of labor. 
In practice, however, goods are not exchanged directly against each 
other but against money. "The flow of international trade is determined 
directly by absolute differences in money prices and not by comparative 
differences in labor costs." 
According to the comparative (cost) advantage theory, the necessary 
Country Production of goods Ratio 
m n 
A 100 200 1 : 2 
B 300 100 3 : 1 
condition for the creation of trade is the differential homogeneous 
factor input ratio in a scale free production of traded commodities. 
Country 
A Scale 
B 
Production 
ra 
free 1,000 
300 
of goods 
n 
2,000 
100 
Ratio 
1 : 2 
3 i 1 
1^ 
J.E. Cairnes, Some Leading Principles of Political Economy 
Newly Expounded ( New York: Harper and Brothers, 187^), pp. 66-68. 
15 
-^  Haberler, op.cit., p. 131. 
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Trade continues to flourish as long as the factor input ratio continues 
to differ. Clearly the theory assumes (l) trading countries as space-
less points,therefore, zero transportation, information or communica-
tion costs, (2) the cost of production remains constant as the compara-
tive advantage may alter or disappear if the increasing or decreasing 
returns are permitted to operate, and (3) the theory merely sets the 
upper and lower limits for the terms of trade instead of determining 
the exact international exchange ratio. 
The neutrality of money and model's confinement to a two commodity 
case further contaminate the system. The real variables of the economic 
system are determined throughout independently of the monetary system. 
"The only function that money performs is to set the absolute price 
17 levels." In a many commodity world the knowledge of real costs alone 
1 Q 
Is insufficient to explain import-export pattern. In essence, the 
comparative advantage is essentially a static concept which Ignores 
a variety of dynamic elements. 
Countries A and B have comparative advantage In the production 
of commodities n and m respectively. Country A will export and Import 
n and m and will not accept less than 1 unit of m (lower limit) in 
exchange of two units of n. Similarly country B will export m and will 
not give up more than 3 units for each unit of n (upper limit) in exchange 
from the trading partner. In a scale free highly productive (changed) 
situation in country A, the factor input-output ratio still remains the 
sar:9. According to the theory it has no bearing upon the limits or the 
international terms of traxie. 
17 
Robert H. Heller, International Trade Theory and Empirical 
Eh/idence ( New Jersey: Prentice Hall Inc. I968) p.5. 
Hollls B. Chenery, "Comparative Advantage ajid Development 
Policy," in Surveys of Economic Theory; Growth and Development, Vol.Ill 
( New York: St. HartIns Press, I969) . 
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Empirical Evidence: Various statistical estimates of elasticities 
of demand and supplies for individual commodities traded internationally 
19 
have been made. However, these estimates fall short of enhancing the 
understanding of the Ricardian theorem intended to explain the forces 
dictating the trade patterns. The primary difficulties encountered in 
estimating the demand-supply elasticities are statistical rather than 
economic. 
According to the Ricardian theorem, "international price differences 
20 
are the principal immediate cause and regulator of trade." It suggests 
that the testable transformation of the theorem should be couched either 
in terms of labor productivity or in terms of comparative unit labor 
costs. Country A will export m if p pA
ra n [7] 
where 
pB pB 
m n 
A A 
P , P = prices of commodities "m" and "n" 
m n respectively in country A 
19 
H.S. Cheng, "Statistical Estimates of Elasticities and 
Propensities in International Trade," International Monetaiy Fund 
Staff Papers, VII (April 1959). PP. IO7-I58. 
20 
P.T. Ellsworth, " A Comparison of International Trade Theories," 
American Economic Review, Volume XXX ( June 19^0) p. 288. 
P^ 
Country A will export "m" if -r^ is less than 1, and country 
T,A P^ 
^n ™ 
B will export "m" if -rr- is greater than 1. The exports'from country A 
P 
will take place if P^ / P^ is less than P^ / P^ . 
ra ' m n ' n 
-19-
B "R 
P ; P = prices of commodities "la" and "n" 
m n respectively in countiy B 
P^ 
—g- = price ratio of commodity "m" 
m 
Assuming that prices equal costs it is possible to express prices in 
terms of component factors, 
W TG 
P = (a ) -JL- X ^ [8] 
L W 
m m 
where 
a = input output ratio, labor productivity, 
W = the wage bill in activity "m" 
W 
m_ 
L 
ra 
w the wage rate in activity "m" 
TG = total cost in activity "m". 
m '' 
Sybstituting a for P in eq.uation 7 provides the following condition 
A 
a 
m 
B 
a 
m 
< 
A 
a 
n 
B 
a 
n 
•-[9] 
which is the Rlcardian theorem in terms of labor productivity ratio. 
The formulation of labor productivity thereom in relation to 
relative wage structures of trading partners yields the following 
condition 
A A A A 
[10] 
 
a ja 
B 
a 
m 
 
w 
m 
B 
w 
m 
< 
 
a 
n 
B 
a 
n 
 
w 
. n 
• B 
w 
n 
which is the Rlcardian hypothesis in terms of comparative unit labor 
costs. Both these hypotheses have been investigated by Bhagwati using 
Stem's data. 
- 20 
Before turning to Bhagwati's estimates it might te useful to discuss 
22 23 24 
the notable studies conducted by HacDougal, Stern, and Balassa. 
MacDougal has examined the American and British exports of similar goods 
to other mairkets which, in fact, amounts to investigating that the 
B 
a 
ra 
A 
a 
m 
and m 
X^ 
m 
-[11] 
labor output ratio and exports ratio bear positive correlation, where X 
indicates exports. He has used 1937 data for 25 industries and 1950 data 
for 39 industries. Stern has closely followed MacDougal's procedure 
and has employed 1950 data. Balassa has also tested the above proposi-
tion using 1950 data for 28 industries. The results of these studies 
are reproduced in table 2. 
Despite impressive regression results in favor of the Ricardian 
hypothesis, these studies have been attacked from labor pix>ductivity 
front. Since the wage rates among countries differ more widely than the 
labor productivities,consideration of productivity ratios alone is In-
sufficient to explain the composition of trade. Secondly, these studies 
overlook the relationship between labor productivities and price ratios. 
Thirdly, no theoretical justification for the increase of exports to 
22 
G.D. MacDougal, "British and American Exports: A Study Suggested 
by the Theory of Comparative Costs: Part I," Economic Journal, Vol. LXI 
September, 1951, pp.697-724; "Part II," Economic Journal, Vol. LXII 
September I962, pp.487-521. 
23 
R.M. Stern, "British and American Productivity and Comparative 
Cost in International Trade," Oxford Economic Papers , Vol.14 (October 62) 
24 
Bela Balassa, "An Empirical Demonstration of the Classical 
Comparative Cost Theo-ry," Review of Economics and Statistics,Vol.XLY 
August,1963, pp.231-238. 
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TABLE 3 
LABOR PRODUCTIVITY RATIOS AI© EXPORT PRICE 
RATIOS (UNITED STATES / UNITED KINGDOM) FOR 1937 & 1950. 
Industry 
1937 1950 
Output Price of Output Price of 
per N exports per N exports 
__2 2 ^ 5 
1. 
2. 
3. 
^. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
Tin cans 
Pig-iron 
Wireless sets 
Glass containers 
Motor cars 
Paper 
Beer 
Linoleum and oil cloth 
Coke 
Hosiery 
Cigarettes 
Rayon weaving and making 
Cotton spining and weaving 
Leather footwear 
Woolen and wrosted 
Margrine 
Cement 
Electric lamps 
Biscuits 
Matches 
Rubber tyres 
Soap 
5.25 
3.6o 
3.50 
ZM 
3.10 
2.20 
2.00 
1.90 
1.90 
1.80 
1.70 
1.50 
1.50 
1.40 
1.35 
1.20 
1.10 
5.40 
3.10 
3.10 
2.70 
2.70 
0.68 
0.84 
0.64 
0.69 
0.91 
0.72 
1.30 
1.04 
1.08 
1.24 
1.08 
1.19 
1.03 
1.31 
1.42 
1.34 
2.12 
0.51 
1.01 
0.86 
1.12 
1.24 
-
4.10 
4.00 
-
2.40 
3.40 
3.00 
2.60 
1.90 
-
2.50 
-
-
1.70 
1.80 
1.80 
1.20 
3.60 
2.40 
-
2.40 
2.50 
-
1.33 
0.95 
-
2.63 
0.90 
1.00 
1.11 
1.36 
-
1.08 
-
-
1.28 
1.44 
1.46 
1.33 
0.92 
1.24 
-
1.42 
1.10 
N Number of workers. 
Source: R. Stern, "British and American Productivity and 
Comparative Costs in International Trade," Oxford 
Economic Papers, Vol. 14 (October, I962), p.278. 
TABLE k 
LABOR PRODUCTIVITY RATIOS, EXPORT PRICE 
RATIOS, mnr LABOR COST RATIOS AND WAGE RATES RATIO 
( UNITED STATES/UNITED KINGDOM ) FOR '50. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
1^. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
Zk. 
25. 
INDUSTRY 
1 
Cement 
Sugar factories and 
refineries 
Tanneries 
Footwear (except rubtier) 
'ivoolen and worsted 
I'letal-working machinery 
Rayon, nylon and silk 
Generators, motors and 
transformers 
Tyres and tubes 
Fireworks 
Soap, cables and glycerine 
Rubber products (excluding 
tyres and footwear) 
Tobacco manufactures 
Linoleum and leather cloth 
Bolt, nuts, rivets & screws 
Breweries and manufacturing 
of malt 
Pulp, paper and board 
Electronic tubes 
Electric light bulbs 
Paint and varnish 
Basic industrial chemicals 
Radio 
Blast furnances 
Electric household 
eq.uipment 
Containers, papef and card' 
Export Output 
prices 
US/UK 
2 
1.33 
1.32 
1.01 
1.28 
1.33 
2M 
1.15 
2.63 
1.23 
1.28 
1.18 
1.31 
1.08 
1.11 
2.06 
1.00 
0.90 
0.68 
0.92 
0.90 
0.95 
0.95 
1.33 
1.70 
1.12 
per N 
US/UK 
3 
1.16 
1.^ 8 
1.68 
1.71 
1.85 
2.21 
2.26 
2.39 
2.ifl 
ZM 
2.49 
2.50 
2.51 
2.56 
2.56 
3.00 
3.38 
3.55 
3.56 
3.63 
3.72 
4.00 
4.08 
4.21 
4.28 
Unit 
labor 
costs 
US/UK 
4 
2.33 
1.89 
1.92 
1.68 
1.96 
1.79 
1.51 
1.49 
1.50 
1.52 
1.58 
1.45 
1.02 
1.27 
1.71 
1.33 
1.08 
1.10 
1.10 
0.96 
0.91 
0.85 
0.72 
0.96 
0.96 
Wage 
rates 
US/UK 
5 
2.70 
2.79 
3.23 
2.88 
3.63 
3.96 
3.42 
3.56 
3.62 
3.72 
3.93 
3.62 
2.56 
3.25 
4.31 
3.99 
3.65 
3.91 
3.92 
3.50 
3.38 
3.39 
2.96 
3.95 
4.09' 
N = Number of workers. 
Source: R. Stern, "British and American Productivity and 
Comparative Costs in International Trade," Oxford 
Economic Papers, Vol. l4 (October I962) p.288 
2k -
the third markets resulting from the correspondir^ faJLl in price ratio 
has "been offered. 
The argximent that relative prices of similar commodities 
and their relative sales can be correlated in a cross 
section analysis cannot be justified on the presumption 
that, for any given industry, a reduction in the relative 
price of a competitor will Increase its relative sales. It 
is difficult to imagine that this presumption can be 
extended to cross section data where different commodities 
will have varying elasticities of substitution, j. 
Contrary to MacDougal, Stern and Balassa, Bhagwati has discovered 
highly unsatisfactory empirical evidence which fails to substauatiate 
the Ricardian hypothesis either in terms of labor productivity ratios, 
eq_uation 9» or in terms of unit labor cost ratios, eq^ uation 10. Using 
Stern's data, contained in tables 3 a^J^d 4, he ran linear and multiple 
regressions. The results with respect to labor productivity ratios and 
unit labor cost ratios are reproduced in tables 5 s-nd 6 respectively. 
"The linear regression of export-price ratios on labor producti-
vity ratios are almost entirely hopeless, whether we take logarithms 
?6 
or not. The six regressions uniformally fail to be significant." 
The results with respect to the relationship between comparative unit 
labor costs and export price ratios are eq^ ually insignificant. The 
regression results, stresses Bhagwati, "cast sufficient doubt on the 
27 
usefulness of the Ricardian approach." 
The foregoing empirical evidence certainly falls short of support-
25 
Jagdish Bhagvrati,"The Pure Theory of International Trade," 
in the Surveys of Economic Theory; Growth and Development, Vol. II 
prepared for the American Economic Association and The Royal Economic 
Society (Macmillan, London, 1969). p.l66 
Ibid.,pp.170-71 ^^Ibid. 
TABLE 5 
RELATIONSHIP BET'rfEEN LABOR 
PRODUCTIVITY RATIOS AND EXPORT PRICE RATIOS. 
Data Regression eq.uation * Coefficients 
1937 Table 3 Y = 1.72 - 0.211 X r^ = 0.525 
( 0.2291) (0.0^50) r = -0.72^ 
1937 Table 3 Y = 0.252 - 0.525 log X r^ = 0.0686 
( 0.1925) (0.^32) r = -0.262 
1950 Table 3 Y = I.58 - O.I69 X r^ = 0.129 
( 0.3261) (0.120A-) r = -0.359 
1950 Table 3 Y^  = 2.264 - 0.6lllogX r^ = 0.0912 
( 0.3769) (0.5155) r - -0.302 
* Y= Exports price ratio; X = unit labor cost ratio 
Y^= log function. 
Source: Jagdish Bhagwatl, "Pure Theory of International Trade," 
Economic Journal, LXXIV ( March, 1964) 
TABLE 6 
RELATIONSHIP BETWEEN UNIT 
LABOR COST RATIOS AND EXPORT PRICE RATIOS, 
Data Regresion Eo[uation * Coefficients 
1950 Table 4 Y = 0.7227 + 0.4l4l X r^ = 0.123 
(0.33194) (0.23021) r =0.351 
2 1950 Table-4 Y = O.03785 + 0.421 log X r • = O.I62 
(p.0335) (0.1997) r =0.402 
/ 
*Y = export price ratio; X = unit labor cost ratio 
Y, = log function. 
Source: J. Bhagwati/'The Pure Theory of International Trade," 
Economic Journal, Vol. LXXIV ( March 1964). 
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Ing the strict Ricardian hypothesis and cast an unfavorahle reflec-
tion on its practical vcilue. Its limitations seem to emerge from 
its presumptuous premises. Nevertheless, the thread of comparative 
advantage logic runs through the various explanations of trade includ-
ing the factor endowment theory discussed in the following chapter. 
**** 
C3IAPTER III 
FACTOR PROPORTION ACGOUOT OF TRADE : 
HECa(SCHER-OHLIN THEOREH. 
The Ricardian model explains international tr3,de on the basis of 
comparative (cost) advantage arising due to the differential production 
function using single labor input component. No serious attemp has been 
made to establish a link between national economy and its trade. The 
Heckscher-Ohlinian two-country-two-coramodlty-two-factor model "goes 
behind the comparative advantage to link a nation's economic structure 
2 
with its trade." In the tradition of the "Swedish school it attempts 
3 
to apply general eq_uilibrium methods in international trade," and, 
links the pure theory of trade with neo-classical production and 
distribution theory. 
The primary hypothesis advanced in the model stresses bundance 
of factor availability and its relative intense use in the production of 
Eli F. Heckscher, "The Effects of Foreign Trade on the Distribution 
of Income," Ekonomisk Tidskrift, Vol. XXI,(1919). printed in Readings in 
the Theory of International Trade,( Homewood: Richard D, Irvfin, Inc. 1950) 
pp. 272-300; Bertil Ohlin, Interregional and International Trade(Cambridge, 
Mass: Har\'-ard Unlversiy Press, 1933) • 
v!.Vi. Cordon, Recent Development in the Theory of International 
Trade : Special Papers in International Economics No. 7> (International 
Finance Sec, Princeton University, I961) p.2^. 
3 
"^ Gottfried Haberler, A Survey of International Trade Theory : 
Special Papers in International Economics No. 1 (international Finance-
Section: Princeton University, I961) p.l6. 
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exportables as the fundamental cause for the emergence of comparative 
advantage and trade — widely regarded as Heckscher-Chlin theorem. The 
second hypothesis relates to the "natural consequence" of trade which 
tends to equalise the "factor and commodity prices" as the trade allows 
"industrial activity to adapt itself locally to the available factors of 
production." Ihe model principally assumes linear homogeneous production 
functions and factor intensity problem. A clear understanding of these 
notions may prove illuminating and facilitate comprehension of the Hecksdier-
Ohlin system. 
Linear Homogeneous Production Function; A production function merely 
describes the factor input and product out relationship. Assuming a two 
factor production function as below, the linear homogeneous production 
Q = f ( K, L ) 
where 
Q = output 
K = capital ( factor of production ) 
L = Labor ( another factor of production) 
function can be explained with the help of a diagram making use of isoquant 
which is the locus of alternative combination of the factors of production 
Ohlin, op.cit. p.26 
^Ibid. 
Various other assumptions not listed here are discussed at a 
later stage in this chapter. 
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capable of producing the same level of output. An a;Ltemative combina-
tion certainly implies a change in input mix. If the amount of capital 
is reduced from B to A with 
simultaneous increase of 
labor inputs from G to H 
the Q^  level of output is 
maintained. The reduction 
in the output caused by a 
change in capital input, 
dX, approximates the 
reduction in the amount of 
capital, dK, times its 
marginal physical product, 
iffiPj^  , [ dK • (BQ /aiO ] , 
while the corresponding 
Figure 3.1 
K 
Isoq.uantII 
Isoquant II 
Isoq.uant I 
H F 
increase resulting from substitution of labor for capital eq.uals 
its marginal physical product, MPP, , [ ] d L ' ( 3 Q / S L ) ] , 
Conseq^uently, 
dQ - dK • (ao/dK) + 6L ' (aq/SL) = 0 [l] 
Since the output continues at the same isoquant, the change in output 
dQ = 0 
Is zero, and, therefore 
dK • (aQ/ak) + dL •• (ao/aL) = o [2] 
Subs traction of [dL • ( a Q / a i ) ] from both sides provides 
dK -(ao/aK) -dL . (ao/aL) 
-[3] 
-30-
Division of "both sides by -dL gives, . 
dL SK SL , ^^J 
A further division by 9Q/ 9K provides the following relationship, 
dL dL / aK L:'J 
This is the slope of the tangent to the isoquant at point "x". Economical-
ly speaJcing, it represents the marginal rate of factor substitution, 
(MIS, ^ ) , and the relationship is as follows: 
MPP 
MRS = i 
MPP, 
The second partial derivative of the marginal physical productivi -
ties of capital and labor respectively 
—2L_ and 
may not necessarily be positive in ordinary course which economically 
means that a progressively increased level of substitution of one factor 
for the other may result in a movement on isoq.uant beyond ridge line 
for the factor employed extensively. However, if the production 
function is linear homogeneous or homogeneous of the first degree, the 
second partial derivative must be positive. In other words, an increase 
in the amount of K relative to L must result in the increase of marginal 
productivity of labor since labor will be better equipped. The linear 
homogeneous production function not only implies an increase in the 
marginal physical productivity of capital or labor in the event of 
increase in factor input but also maintains constant marginal productivi-
ties of factors and continued proportionate input mix. In terras of figure 3»1 
the straight line OR emerging from the origin indicates proportional 
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factor input mix. The ray from origin also implies that MRS,, = i/w 
at a given factor price, whiere MRS,^ represents the marginal rate of 
substitution of capital for labor, "i" indicates interest, and "w" 
stands for the wage rate. In short, 
- ^ = - ^ = - ^ ^ = Slope of line OR. 
L OC OF 
Further, the tangents to isoquant Q, , Qp , and Q^ at points x,y, and z 
respectively, which represent the marginal physical productivities of 
labor and capital, must be parallel and slope similarly. Consequently, 
the average cost, AC, is constant 
AG = (iK + WL) / Q 
and the total output equals marginal physical product of labor times the 
amount of labor employed and the marginal physical product of capital 
times the units of capital used, i.e. 
Q = L (MPP^) + K (MPPj^ ) •—[6] 
Briefly, the linear homogeneous production function must 
satisfy the following equation: 
nQ = f( nK, nL ) [?] 
where 
Q = represents output 
n = any number. 
Factor Intensity; The factor intensity ordinarily refers to 
the greater use of one factor in a production process relative to the 
other factor. In a two-country-two-commodity-two-factor frame work the 
process is labor intensive if it employs more of labor compared to the 
capital. This, however, ignores consideration of cost minimization 
-32-
condition in absence of introduction of factor prices. In short, the 
factor intensity concept can "be examined "by using either (l) physical 
definition, or (2) price definition. Still another way, known as 
7 
Lancaster-defintion, has been suggested to define factor intensity in a 
tautological manner. A country is considered factor cibundant in the 
factor which is used intensively in producing exportables. The Heckscher-
Ohlin theorem on the contrary asserts that a country e;xports that commodity 
which employs larger proportion of available abundant factor in the produc-
tion process. The existence of factor abundance serves as a "basis of 
comparative advantage and trade. But in terms of Lancaster's definition 
after the exports have taken place the factor used intensively automatical-
ly qualifies for abundant classification. The factor abundance is thus 
reduced to an effect rather than the cause of trade. Samuelson's observa-
tion that "the tropics grow tropical fruits because of the relative 
abundance there of tropical conditions," best describes its circularity. 
(a) Physical definition; In terms of physical definition, country 
A is capital rich and country B la"bor rich if 
KA ^ KB 
where 
L L
KA - the total amount of capital in 
country A 
LA = the total amount of la"bor in 
country A 
KB = the total amount of capital in 
country B 
and LB = the total amount of labor Iri 
country B. 
-[8] 
7 
K.Lancaster, "The Heckscher-Ohlin Trade Models A Geometric 
Treatment," Economica Vol. Z^• (195?)• PP.19-39. 
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Itie capital abundance in the light of factor endowment theory 
implies a production bias in favor of capital intensive process. The 
accompanying diagram depicts 
K Figure 2 
two linearly homogeneous pro-
duction functions in country 
A for auto and textile indus-
tries represented by Q. and 
Op respectively. XY reflects 
budget constraint. Country A 
can produce either autos using 
OF amount of K and OH amount 
of L,( O F / OH = K / L > 1, 
capital intensive), or textiles employing OG amount of K and OM amount 
of L, ( OM / OG = L / K > 1, labor intensive). Within the country, 
auto production process reflects capital bias. 
Y (Commodity Y ) 
In a two country two 
commodity case,AA' and BB' re-
present the production possibility 
curves for country A, capital 
rich, and country B. In these 
countries along OR ray, the 
production combination of 
commodities X and Y are 
Figure 3 
^' (Commodity X) 
reflected by the points S and S' respectively for country A and B. 
The slope PAPA', the tangent on the production possibility curve AA', 
is steeper implying that the commodity X is cheaper in A than in B and 
-3^-
As such, the opportunity cost of expanding production of good X is lower 
in country A than in country B indicating that the former is a capital 
rich country with a bias in favor of capital intensive process. 
Heckscher, however, asserted that the "different relative prices 
of the factors of production in the exchanging coimtries, as well as dif-
ferent proportion between the factors of production in different commodi-
o 
ties" are the prereq.uisite for the initiation of trade. Ohlin has further 
underscored the price definition of factor intensity. Each region, he 
observed, "has an advantage in the production of commodities into which 
9 
enter considerable amounts of factors abundant and cheap in that region." 
Attention is, therefore, directed to the price definition. 
(b) Price Definition; According to the price definition of factor 
intensity, country A is capital abundant if 
p p 
AK BK 
- ^ [9] 
P P 
AL BL 
where 
P AK = price of capital ,K, in country A 
p 
AL = price of labor, L, in country A 
p 
BK = price of capital in country B 
p 
BL = price of labor in country B. 
This fact can be Illustrated graphically with added advantage of 
demonstrating the difference between the physical and price definitions 
Q 
Eli Hechscher, op.cit. 278. 
Q 
Ohlin, op.cit., p.l^ )-. 
- 35 
of factor intensity. Supposing that the factor prices differ from that 
shown in figure 2 such that the price of lahor, L, is more than that of 
capital, K, [ wL > Ki]. The newly changed relationship will alter the 
Auto 
F' 
G' 
position of hudget line. ^ Figure 'J-
In order to accommodate price 
changes, the production process 
undergoes a revision and the 
capital is now substituted for 
labor to make adjustment of 
changed marginal physical pro-
ductivities in an optimal 
fashion. The linear homo -
geneity helps maintain the 
convexity and the shapes of the lsoq.uants. However, the minimum cost 
production points are now shifted northward to new positions indicated 
by J' and N' respectively. The capital-labor ratios,-y— , are now 
steeper at OJ' and ON' compared to OJ and ON in figure 2 as the budget 
line X'Y' is steeper. 
Obviously an inclusion of price consideration exerts certain 
degree of influence on optimal input combination. E>vidently the physical 
and price definitions of factor intensity do not yield the same results 
and are not equivalent. More precisely 
LA 
KA 
LB 
> 
KB 
does not necessarily imply that 
(w/i)A < (w/i)B 
._^ -
where 
w = wage rate 
i = the rate of interest 
(w/i). = pre-trade eq.uillbrlum factor price 
ratios in country A 
(w/i)„ = Pre-trade equililDrlum factor price 
ratios in country B. 
The physical abundance definition of factor intensity merely 
reflects physical abundance and addresses itself to the supply side 
alone. The price definition on the other hand decides abundance on 
economic basis by taking both the supply and demand into consideration. 
Heckscher-Ohlin Theorem; In a single factor, constant return and 
two country classical model,"production condition" alone account for the 
comparative advantage and trade. But the contents of "production condi-
10 
tion" package are never specified. The Heckscher-Ohlin variable 
proportion model, however, attempts to explain comparative advantage 
by offering specific interpretation of "production condition" in terms 
11 
of production functions. A "necessary condition" for the comparative 
12 
advantage and trade is the relative scarcity of factors between nations. 
The inequality in the factor endowments in conduction with the demand for 
13 
commodities serves as a "sufficient" condition for trade. -^ Eventually, 
10 
B.S. Minhas, "The Hom.ohypallagic Production Function, Factor 
Intensity Reversals and the Heckscher-Ohlln Theorem," Journal of Political 
Economy, Vol. 70 ( I962) p. I38 
11 
Heckscher, op.cit. p.278 
12 
Ibid. 
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" a country's exports use Intensively the country's abundant factors," 
the Heckscher-Ohlin theorem. This is an eminent "plaussible looking" 
proposition but has no status as a universal truth. It is derived from 
a particular set of assumptions, "^  
The underlying assumptions of the Heckscher-C&lin model which provide 
a constructive structure to it include: 
1, Existence of two countries, two coiBinodities and two 
factors of production. 
2. Production function identity among trading countries 
but they differ between commodities,^r, 
3. The production functions are raatheraatically homogeneous 
of the first order, 
4, Nonreversibility of factor intensities such that a parti-
cular commodity is always factor X-intensive,^g 
5. Existence of perfect competition in all markets and full 
employment of resources,|Q 
6, Constant returns to scale for progressive application of 
inputs, and, diminishing returns along each isoquant. 
J.Bhagwati,"The Pure Theory of International. Trade; A Survey," 
Economic Journal, LXXIV (March I964), 1-84, in Surveys of Economic Theories 
Growth and Development, Vol, II prepared for American Economic Association 
(New York; St, Martins Press, I969) p. 173, 
Romney Robinson, "Factor Proportions and Comparative Advantage:PartI" 
Quarterly Journal of Economics, Vol, LXX ( August 1956) p. 172, 
16 
Jaroslav Vanek, International Trade Theory and Economic Policy 
(Richard D, Iirwln; Homewood Illinois, I962) p, I89. 
' Bhagwati, op.cit. p, 174 
4 Q 
Bo Sodersten, International Economics ( New York: Haarper and Row 
1970) p. 64 
19 
K, Lancaster, "It'ie Heckscher-Ohlin Trade Model: A Geometric Treat-
ment," Economica, Vol, 24 (l957) P. 24 
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?. Assumptions 5 a-nd 6 provide sufficient conditions to „» 
generate strictly convex production possibility curves. 
In short, the production possibility curves are convex 
to the origin. 
8. Absence of the trade impendiinents and transportation 
costs. 
The Heckscher-Ohlin theorem can be analysed by means of a two 
K Figure 5 
A' (1 unit level ) 
X 
dimensional diagram in a two-by-two-
by-two frame work. Assuming, two 
countries, A and B, two factors of 
production, capital K and labor L, 
and two goods, X and Y, the iso-
q^ uants AA' and BB' characterise 
the same production fionctions , 
condition 2, for country A and 
country B, respectively. The iso-
quants AA* and BB' evidently reflect 0 
use of capital intensive and labor 
intensive production techniq.ues respectively for commodity X and commodity 
Y. Under the conditions setforth, country A must employ more capital 
and country B should use more labor in producing the exportables if the 
Heckscher-Ohlin theorem is true. 
In country A, one unit of good can be produced with OM amount of 
capital and OG units of labor. Alternatively, the capital and labor can 
20 
P.A. Samuelson, " In ternat ional Factor Price Eq.ualization Once 
Again," Economic Journal , Vol 59 ( June 1959). I 
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be exchanged at a ratio given by the factor-price line RS. The OG amount 
of labor is worth the MR amount of capital, MR/OG or ME = slope of RS, 
and OM amount of K is worth GS amovmt of L, OM or CE/CS = slope of IS. 
Now, treating RS as a budget constraint or isocost line, the cost 
of producing AA' isoq.uant level of production can be expressed either 
in terms of capital which is OR or in terms of labor which is OS. Similar 
argument can be advajiced for commodity Y in country B for BB' isoq.uant 
level of production as the isocost RS is tangentiaJ. to both the isoq.uants. 
For the determination of comparative advantage, however, internal 
relative cost comparison of the two commodities is necessary. In the 
labor abundant capital short country B, for example, the production of 
X, given condition 4, must be costlier than in country A which is relative-
ly better endowed with capital and enjoys comparative advanteige in its 
production. Such a comparison is facilitated by factor-price line P-DPTDH 
drawn tangent to isoq_uant BB' at H. Since country B is initially labor 
abundant employing labor intensive techniq.ue in the production of Y, the 
tangent P-pP-nti has to be flatter than the common factor-price line RS. 
It is now reasonable to mention that it costs OPT, amount, if measured 
is 
in K alone, to produce Y in country B. An immediate cost comparison of 
X and Y warrants construction of a factor price line P.P.,, such that it 
is parallel to PT^-D,, with a taiigent at point J on isoquant AA' for 
commodity X. Since the two tangents are parallel, it is reasonably 
comprehensible that the production of commodity X in country B requires 
OP. amount of capital if measured purely in terms of capital. In short, 
relative factor input cost of producing the commodities X and Y in country 
B is given on the following peige. 
- ko 
Country 
Cost of producing 1 unit if 
measxired in capital alone 
Commodity X Commodity Y 
B 0P^ = 0P3 + P^P^ OP3 
Evidently it takes P^ , P. amount of capital more to produce X than 
ii A 
to produce Y and as such country B has a comparative advantage in the 
production of commodity Y. In the absence of other cost influences, 
assumption 8, country B continues commanding comparative advantage in 
the production and trades commodity Y, which is consistent with the 
predictions of Heckscher-Ohlin theorem. 
Factor Price Equalization Theorem; The movement of "goods to some 
21 
extent compensates for the lack of interregional mobility of the factors," 
of production. Consequently, certain degree of stress on the scarce factor 
in Importing country is mitigated with some simultaneous escape from dis-
comforting affects of abundance in exporting nation. Since exports embody 
abundajit factor in a disguised form, an out-flow of goods expands its 
deraajid and improves return of the (abundant) factor. Imports, on the 
contrary, bring domestically scarce factor in commodity form to ease factor 
demand pressure and depress its return. The introduction of trade apparent-
ly sets economic forces in motion in trading countries that tend to equalise 
factor prices. "With fixed supplies of the factors of production and the 
same techniques of production in all countries ... the final effect of 
international trade, ... is the equalization of the relative prices of the 
22 factors of production." Assuming incomplete specialization in addition 
21 22 
Ohlin, op.cit. p.29. Heckscher, op.cit.,p.287. 
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to fixed factor supplies and 
other conditions itemized in 
the preceding section,price 
ec[ualization theorem can 
be demonstrated diagram- p~ (A) 
Y 
mtically. It is important T 
P 
to notice the link be -
ween product price and 
factor earnings. In the wake 
of free trade and perfect 
competition, the marginal Q 
cost of traded commodities 
eq.uals its price in both the 
countries. The identity of 
production functions fxxrther 
assures relationship identity 
between product price 
and the cost of production j^  r-Q\ 
——— 
in trading countries. In an 
equilibrium situation,(i) the 
marginal cost of production 
of traded commodities equals 
the marginal revenue,(ii) the 
Figure 6 
T == Terms of inter-
national trade. 
Factor endowinea 
(K/L), in A. 
•Factor endowmer 
(K/L), in B. 
= Slope of 
K factor 
price-lim 
marginal physical product of the factors of production is equal in both 
the countries, (iii) the marginal rate of technical substitution of one 
factor is equal to the other within the country,(iv) the marginal physical 
- kz -
product of factors equal to its marginal revenue product in the trading 
nations, and (y) the marginal rate of suhstitution in consumption equals 
the marginal rate of transformation in production provided consumer 
preferences are identical in both the coxmtries. 
Reverting to the diagramjnatic apparatus, vertical axes measure 
P K 
price of commodities, _X , and the factor endowment ratio, — , figure6 
P ^ Y P below, and the horizontal axes indicate _!; in both cases. The pre-trade 
commodity price ratios for countries A ana B are indicated by :5—(A) and :5—(B) 
Py Py 
and the factor endowment price ratios are similarly indicated by country 
name in brackets. The line RS shows commodity price factor price relation-
ships. A relationship between physical capital-labor ratio, K/L, (factor 
endowment ratio) and the factor price ratio, P, / P„ , is indicated by 
lines — (A) for country A and — (B) for country. Their shape (horizontal) 
L B 
is determined by fixed factor endowment assumption contained in the model. 
Country A exports commodity X since it has comparative advantage in the 
production of X and country B exports commodity Y for similar reasons. 
After opening of trade, the gap between the product price ratios is narrowed 
and finally, in an equilibrium position, diminished to zero. The post trade 
/ 
price is settled'T. The final corresponding factor price ratio for both 
countries is indicated by T'.. Interestingly, the fixed factor endowment 
condition maintains the absolute physical capital labor ratios constant, 
and, the strong production function identity in conjunction with the first 
23 
P.A. Samuelson, "Social Indifference Gmrves," Quaxterly Journal 
of Economics, February 1956, pp.1-22. 
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order homogeneity permit undistributed relative factor use. The factor 
proportions and the factor prices are the only variables that bring about 
2k 
a change in the product price. 
Critical Appreciation and Empirical Evidences The validity of 
Heckscher-Ohlin model depends upon the reliability of assumptions that 
provide it a functional structure. However, the production function 
identity, non-reversibility of factor intensity, scale free constancy 
of returns, and its two country two commodity confinement have inted 
serious criticism in the academic circles. 
The production function identity has been q.uestior/by empiricists. 
The production function in different countries differ even though the scale 
25 factor may be constant. It means that the production function for a 
commodity, textile in the U.S. and U.K. for example, differ by a fixed 
percentage. The scale factor differs from industry to industry, Resultant-
ly, the production possibility cu3rves for any paid countries and commodities 
must also differ. Based on intuition, the production function identity 
is hard to imagine between U.S. and India in textile industry for instance. 
Commenting on Pearce-James's paper Samuelson remarked that by convention 
we assume identical production function but in fact the production 
functions may differ from region to region. 
24 
H. Robert Heller, International Trade Theory a.nd Empirical 
Evidence, (Prentice Hall, Inc. New Jersey, 1973) P« 129; B.S. Minhas, 
"The Homohypallagic Production P^mctions, Factor Intensity Reversals and 
Heckscher-Ohlin Theorem," Journal £f Political Economy, Vol.?0 (1962) p.l40. 
25 
Kenneth Arrow, H. Chenery, B. Minhas and R. Solow,"Capital Labor 
Substitution and Economic Efficiency," Review of Economics and Statistics,6l. 
P.A. Samuelson, "A Comiaent on Factor-price Eq^ualization," 
Review £f Economic Studies, Vol. 19 (1951-52). 
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The non-reversibility of factor-intensity has come under heavy 
attack. Nonreversibility implies identical elasticity of substitution. 
27 
If the elasticities differ, reversal is possible. 
K Figure ? 
Factor Intensity Reversal. 
Intensity reversal 
occurs beyond point 
T. 
Instead of taking a 
mathematical route, a resort 
has been made to geometrical 
device. The two isoq.uants 
Q-. and Q^ . for commodities 
X and Y are drawn in such 
a manner that the elasticity 
(constant) of production 
function for X is greater. 
The factor price ratio in 
country A is given by K.L. 
for X and K' L' for commodity 
Y. The optimal production points are indicated by R and S respectively 
for commodities X and Y in country A. As is evident from the isoq.uants 
and price lines, the commodity X is capital intensive relative to com-
modity Y. The factor price ratios in country B are represented by K_ L^ , 
for commodity X and K' L' for commodity Y. Optimal production points 
27 
The elasticity of substitution is given by the following formula: 
d(K/L) 
WLT 
E = 
d(d:^ /dL) 
(dK/dL) 
d(K/L) (L/K) 
d(dK/dL) (dL/dK) 
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are indicated by G and H respectively. Given this set of prices, the 
production of X now becomes labor intensive and that of Y capital intensive 
instead, reflecting factor intensity reversal. 
Empirical evidence on the point is controversial. Minhas discovered 
definitive evidence of factor intensity reversal. The following critical 
values of w/r, wage-interest ratio, and, K/L, capital labor ratios were 
found in the study. 
Table ? 
Critical Yalues of w/r and 
the Corresponding K/L. 
1.350 
2,136 
8,665 
5.370 
1,720 
^.117 
11,308 
9,997 
Industries w/r K/L 
Textiles- non-ferrous metals 
Dairy products - pulp and paper 
Dairy products •• non-ferrous metals 
Pulp and paper - basic chemicals 
Basic chemicals- grain mill products 20,400 30,^10 
Source: B.S. Minhas,"The Homohypallagic Production 
Function, Factor Intensity Reversals and the 
Heckscher-Ohlin Theorem", Journal of Political 
Economy, Vol.70 (I962). 
Minhas further reported that the elasticity of substitution in"the 
grain mill products industry is greater than that of the chemical 
industry only by O.078 and the crossover does not take place until w/r 
is greater than $20,^ 00'.' On the contrary, in the case of paper industry 
and dairy products switch over takes place at $2,136. The study further 
ranked 20 industries by capital for the United States and/Japan for 19^7* 
/ 
Minhas, op.cit. 
TABLE 8 
RANKING OF INDUSTRIES BY 
CAPITAL INTENSITY. 
Industry 
Petroleum products 
Coal products 
Agriculture 
Grain mill products 
Processed foods 
Chemicals 
Non-ferrous metals 
Iron and steel 
Paper and products 
Non-metallic mineral product 
Textiles 
Transport eq^ uipment 
Machinery 
Rubber and products 
Shipbuilding 
Lumber and wood 
Industry ( not elsewhere 
classified) 
Printing and publishing 
Leather 
Apparel 
Rank 
total 
based on 
K & L 
requirements 
U.S. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
s 10 
11 
12 
13 
m-
15 
16 
17 
18 
19 
20 
Japan 
1 
2 
20 
19 
13 
5 
4 
3 
11 
9 
15 
10 
6 
12 
7 
17 
16 
8 
18 
14 
Rank based on 
direct K & L 
req^uirements 
U.S. 
1 
2 
3 
9 
10 
6 
4 
5 
7 
8 
18 
11 
12 
14 
13 
15 
17 
16 
19 
20 
Japan 
1 
2 
14 
6 
7 
4 
3 
5 
15 
11 
12 
9 
10 
16 
8 
17 
20 
18 
19 
13 
Source: B.S. Minhas,"The Homohypallagic Production 
Function, Factor-Intensity Reversals and the 
Heckscher-Ohlin Theorem," Journal- of Political 
Economy, Vol. 70 (l962). 
-4?-
"The Spearman rank correlation between the orderings of industries 
by capital intensity is on 0.328 which is nowhere near unity, the 
29 
value implied in the 'strong factor-intensity' hypothesis." The rank 
orderings in the table are also quite dissimilar. Commenting on the 
study. Leontief observed that the study discovered only 1? out of 210 
30 
cases of reversals. An exclusion of agriculture and food industries, 
however, produced O.765 coirelation as opposed to 0.328 and it further 
31 improved to 0.920 for non-primary industries. Ball offered another 
comparison of capital intensities. He found rank correlation of O.603 
for twenty seven industries and 0.92 for 19 manufacturing industries 
32 including electric power. 
The conflicting evidence leaves room for doubt. However, techno-
logical alternatives are numerous and flexible in some sectors, limited 
33 in others; and the uniform substitutability is most unlikely. In a rapidly 
advancing state of technology, the possibility of entirely a new productive 
process cannot be rialed out. Diagramraatically, MaM' and HeLH' indicate 
^^ Ibid, p. 151 
30 
W. Leontief, "An American Comparison of Factor Costs and Factor 
Use," American Economic Review, LKXV (June 1^6^') p.343. 
31 
J.R. Moroney, "The Strong Factor Intensity Hypothesis: A 
Multisectoral Test," Journal of Political Economy,75 (June 196?) p.2^. 
32 
-^ David Stafford Ball, "Factor Intensity Reversals in Inter-
National Comparison of Factor Costs and Factor Use," Journal of Political 
Economy, February I966. 
33 
Arrow, op.cit. p. 225. 
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K 
K' 
the existing production processes with rays OR and OS throu^ the origin. 
Over period of time, the new production function K M ' the ray OT throu^ 
the origin is introduced which is neither as much capital intensive as 
as the process MaM' nor 
Figure 8 
as much lahor intensive 
as the process HcH' but 
somewhere in "between. In short, 
the non-reversi"bility and the 
production function identity 
are discomforting cusions in 
the factor endowment sett-
The scale free constancy of returns is another uneasy area. It 
rules out economies of scale and does not permit exogeneous factors to 
play any role in the system. Surprisingly, however, the empirical 
evidence seem to support the constant return hypothesis. Walter study 
discovered linearity of the returns to scale remarfcably consistent 
between countries. Earl Thompson study for ninteen industries on a 
country cross-section basis for the world further generated evidence 
36 
to conform the constant returns to scale proposition. 
The widely respected test of Heckscher-Ohlin theorem by Wasslly 
Leontief has shaken the very premises of the factor endowment theory. 
M R 
\ ' / 
E M M' 
^ A -if 
/ \ ; / N ' ; H 
/ \ ^ ; 
(/ A^^' 
s 
- - - . H ' 
34 
Alan A. Walters, "Production and Cost Functions! An Econometric 
Survey," Econometrica, January/ April 1963. 
36 
-^^  Earl Thompson, "The Estimation of Returns to Scale with 
International Cross Section Data," (Unpublished manuscript). 
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The U.S. exports and imports for 19^7 were found respectively labor-
intensive and capital-intensive quite contraiy to ttie main line of 
TABLE 9 
DOMESTIC CAPITAL AND LABOR REQUIRE-
MENT PER-MILLION DOLLARS OF U.S. EXPORT AND OF 
COMPETITIVE IMPORT REPLAGEMEOTS . 
Factor intensity Exports Imports 
Capital ($ in 19^7 prices) 2,550,780 3.091,339 
Labor ( man year ) 182.313 170.004 
Source: Leontief, W.,"Domestic Production and Foreign 
Trade.' The American Capital Position Re-examined"— 
in the Readings In International Economics, ed. 
by Caves and Johnson (Homewoods Richard D. Irwin 
1968 ) p.552 . 
Heckscher-Ohlin argument. The Tatemoto-Ichimura study further discovered 
Japanese imports capital intensive thereby lending support to Leontieff's 
findings. The Hufbauer-study, confirmation exercise as he prefers to 
designate it, further supports Leontieff's view. It reveals that the 
conclusions for 19^3 are broadly similar to Leontieff's original finding. 
American imports embody approximately the same quantum of capital as 
37 
American exports. He further stresses, rather strongly, that "no one 
has yet shoi-m that U.S. exports enjoy a pronounced capital intensity 
lead over imports." 
36 
M.Tatemoto and S. Ichimura, "Factor Proportions and Foreign 
Trades The Case of Japain," Review of Economics and Statistics, Vol.41 
(November 1959),p.70. 
37 ^a 
op.cit. p.169. -*° Ibid. 170. 
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Leontieff's findings have been questioned. The agriculture capital-
39 
output ratio has "been considered unreliable. Blogh has voiced doubts 
regarding feasibility of aggregation in the input output matrix. As a 
patching plaster,Leontieff explains that "the U.S. possesses more productive 
capital per worker than any other country" to justify the factor endow-
ment theory and his findings. Haberler advanced a similar justifica -
tion that the "import competing industries in the U.S. are comparatively 
capital intensive because U.S. capital is a better substitute for foreign 
natural resources than U.S. labor." 
43 44 
Other studies by Bhardwaj for India, Wahl for Canada, and Stolper 
45 
and Roskamp for East Germany contradict Leontieffs finding and support 
39 
M. Diab, The U.S. Capital Position and Restructure of Foreign 
Trade (Amsterdam: North Holland 195^). 
40 
T. Blogh, "Factor Intensities of American Foreign Trade and 
Technical Progress," Review of Economics and Statistics, Vol. 37 « 
November 1955* 
41 
Leontieff., op.cit. p. 3^3. 
42 
Haberler, A Survey of International Trade Theory; Special 
Papers in International Economics No. 1, ( International Finance 
Section: Princeton University, I96I ) p. 22 
^3 
R. Bhardwaj, "Factor Proportions and the Structure of Indo-U.S. 
Trade," Indian Economic Journal, Vol. 10 (October I962). 
D.F. Wahl, "Capital and Labor Requirements for Canada's Foreign 
Trade," Canadian Journal of Economics and Political Science, Vol.27(8/6l) 
45 
-^ W.Stolper and K. Roskamp,"Input-Output Table for East Germany 
with Applications to Foreign Trade," Bulletin of the Oxford Univ. Insti-
tute of Statistics, Vol. 23 ( November I961). 
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the central theme of Heckscher-Ohlin theorem. India's imports and the 
exports of Canada and East Germany reflect capital intensities while the 
exports of India and the Imports of Canada and East Germany establish 
labor intensity pattern. 
Other assumptions concerning perfect competition, unrestricted move-
ment of goods, and absence of transportation cost immediately remind one 
of Commonwealth of Nations, European Economic Community, Latin American 
Common Maxket and Free Trade Area etc. The grant of preferential treat-
ment to the member nations and the erection of common tarrif wall without 
a doubt introduce elements of imperfections in the world market. Absence 
of transportation cost reduces various nations merely spaceless points 
but it may very well alter the comparative advantage itself. The model 
further deviates from observed facts inasmuch as it ignores intermediate 
products. A considerable amount of trade takes place in intermediate 
products and the "Heckscher-Ohlin theorem is inadequate in explaining 
trading pattern when pure traded Intermediate products are allowed for," 
Finally, an extension of two-by-two-by-two model to a multi-factor 
multi-nation and miilti-product analysis presents serious difficulties 
of adaptation. 
The twin towering virtues of Heckscher-Ohlin factor endowment model 
include its internal consistency and systematic build up beginning with 
the factor supply and leading to international trade "offer" conditions. 
46 
Albert G. SchWeinberger, "Pure Traded Intermediate Products 
and The Heckscher-Ohlin Theorem," American Economic Review, Vol. LXV, 
Number 4, September 1975.pp. Sy^-SW. 
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The acceptance of its premisses helps squeeze a variety of conclusions 
concerning the volume, patterns and the terms of trade in addition to 
international economic structure, income distribution and the factor 
allocation. Despite these virtues the theory appears to "be losing its 
explanatory power and predictive value due to the growing complexities 
and the emergence of dynamic elements which have served as a catalystic 
agents in spawning the newer trade models. The following chapter 
examines some of these recent trade theories. 
Irving Kravis, Availability and Other Influences on the 
Commodity Composition of Trade," Journal of Political Economy, 
Volume LXIV, February 1956, pp. 1^3-155» Raymond Vernon, "International 
Investment and International Trade in the Product Cycle, Quarterly 
Journal of Economics, May 1966, pp.190-20?. 
CHAPTER IV 
EECEOT TRADE VERSIONS 
The emergence of newer trade versions can be traced to an inaugural 
lecture by Hicks, 1953» dealing with the disparate changes in producti-
vities of trading partners and the associated long terra dollar problem. 
In 1956, Kravis advanced "availability" theory of trade. A few years 
later, I96I, Linder advocated per capita income proximity based trade 
3 
intensity thesis, better known as "preference similarity" hypothesis. 
^ 5 
During the middle 1960s, however, the "human skill" account "technological-
1 
J.R. Hicks, "An Inaugural Lecture", Oxford Economic Papers, 
June 1953. 
2 
Irving Kravis, "Availability and Other Influences on the Commodity 
Composition of Trade", Journal of Political Economy, Volume LXIV , 
February 1956, pp. 1^3-155. 
3 
S. Biirenstam Linder, An Essay on Trade and Transformation 
( Stockholm: Almq.vist and Wicksell, I96I). 
Donald B. Keesing, "Labor Skills and International Trade; Measur-
ing Many Trade Flows with a Single Measuring Device", Review of Economics 
and Statistics, August 1965;"Labor Skills and Comparative Advantage", 
American Economic Review, May I966; and "Labor Skills and the Structure 
of International Trade in Manufacture," in P.B. Kenen and R Lawrence, eds. 
The Open Economy; Essays in International Trade and Finance, New York:'68; 
Bhagwati and Bhardwaj,"Human Capital and the Patterns of Foreign Trade: 
The Indian Case," Indian Economic Review, October 196?. Bhagwati and 
Bhardwaj treat all types of skills as the result of investment in human 
capital which is superimposed on the existing stock of capital endowment 
which can fit in neatly in the Heckscher-Ohlin frame work. 
5 
G.C. Hiifbauer, Synthetic Material and the Theory of International 
Trade (Cambridge: Harvard University Press, I966). 
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-gap" and the "product life cycle" hypotheses appeared in the literatiire. 
The product life cycle is fairly a large tent to accommodate "human 
skills" and "technological-gap" banners with ease and comfort. The 
availability theoiy, stated in a nontestable form, deserves individual 
attention. Linder's preference similarity hypothesis, widely regarded 
as unorthodox version, has aroused enormous interest and controversy in 
recent years. In all fairness, its inclusion here would be a gross in-
justice as it warrants an eloborate treatment. The present chapter, 
therefore, deals with the availability theor}"" and the product life cycle 
hypotheses. 
Availability and Commodity Composition of Tradet To begin with, 
Kravis considers the factor endowment theorem an inadequate explanation 
of trade. He is, however, not in complete harmony with Leontief's 
findings either. He asserts that vjage differences among trading partners 
do not necessarily provide a cost advantage due to the fact that the 
"international differences in productivity are greater than international 
7 differences in wages." It follows that the wage differentials need not 
emerge as the determining factor in "controlling the composition of trade." 
The general wage differences in U.S., for example, are similar to those 
in other countries but the productivity differences are wider. It implies 
that the industrywise productivity ratio of the trading partners is likely 
to vary from their wage ratio. Algebraically, assuming the U.S. labor 
8 
6 
Raymond Vernon, "International Investment and International 
Ti-ade in the Product Cycle", Quarterly Journal of Economics, May I966, 
pp. 190-207. 
7 8 
Kravis, op.clt. p.1^5. Ibid. 
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about three times more as efficient as its counter part in other countries 
9 
in the world, 
( - i - )A », 
( -§- )B 
where 
_0_ 
N 
= productivity of labor 
W = wage rate in similar industries in 
country A (America) or country B (trade 
partner). 
A comparison of productivity ratios and the wage rate ratios for 
13 industries in U.S. and U.K., Table 10, indicates a wider range of 
variation in output ratio ( 1.1 for cement to 3-6 for pig iron ) than 
for earning ratio ( 1.5 for cigarettes, footwear and pig iron to 2.6 
for cement industry). In most of these cases where the U.S. output per 
worker was more than twice, U.S. held the bulk of export market exhibit-
ing productivity ratio importance lead over wage ratio. 
The commodity composition of trade, Kravis asserts, is primarily a 
function of "availability" instead. Trade tends to confine to products 
which aire currently "not available at home." The unavailability is 
viewed from absolute as well as from relative angles. In the absolute 
sense unavailability refers to "diamond for example" while in relative 
sense It implies relatively inelastic domestic supply. The chief consti-
tuents of unavailability include (l) the lack of natural resources relative 
9 
W. Leontief, "Domestic Production and Foreign Trade: The American 
Capital Position Re-examined," Proceedings of the American Philosohical 
Society, Vol. 3^, No. h, September 1953-
Kravis, op.cit.,p.ll. 
TABLE 10 
PREWAR RATIOS OF OUTPUT PER WORKER 
WEEKLY EARNINGS, WAGE COSTS, AND EXPORTS, 
U.S. TO U.K., SELECTED INDUSTRIES. 
Industry- Output per Weekly Wage cost Quantity of 
worker earning per unit of exports 
U.S./U.K. U.S./U.K of output U.S./U.K. 
Oct.1938 U.S./U.K. 
^ =(2/3) 
Pig iron 3.6 I.5 0.^ 
Motor Cars 3.1 2.0 0.6 
Glass containers 2.^ 2.0 0.8 
Machinery 2.? 1.9 0.7 
Paper 2.2 2.0 0.9 
Cigarettes 1.7 1.5 0.9 
Leather footwear 1.^ 1.5 1.1 
Hosiery 1.8 1.9 1.1 
Cotton spinning & weaving I.5 1.7 1.1 
Beer 2.0 2.6 I.3 
Cement 1.1 I.7 I.5 
Woolen and worsted 1.35 2.0 I.5 
Mens and boys outer . - „ ^  , „ 
clothing of wool ^'"^^ '^'^ ^'^ 
5.1 
^ .3 
3.5 
1.5 
1.0 
0.^7 
0.32 
0.30 
0.11 
0.056 
0.091 
0.004 
0.044 
Source: Irving B. Kiravis, "AvailaMlity and Other Influences 
on the Commodity Composition of Trade", Journal of 
Political Economy, Vol. LXIV, February 1956,p.l4^ 
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11 
to demand, (2) technical change, and (3) the product differentiation. 
These ingredients confer upon innovating country a temporary monopoly 
power in producing exportables which are unavailable in foreign countries 
for the time period they are imitated. 
Natural Resource - An Availability Component t The natural resource 
as a component of vailability can be analysed both from import and export 
12 
view points. The U.S. imports comprising high capital contents 
consist of the products of "industries producing metal ores, primary 
13 
metals and petroleum." -^ Incidentally, these industries are also the 
» 
recipient of over 40 percent of the U.S. direct investment in the countries 
of U.S. import origin. The sales of these products in U.S. market, Kravis 
concludes, reflect more a repatriation of capital than the "capital 
14 
component in the value of goods." The availability of natural resources 
abroad and their relative scarcity in the home market provide Incentive 
to the U.S. entrepreneur for the creation or expansion of production 
facilities in foreign countries. In short, the relatively inelastic 
supply on the home front(unavailability) and the elastic supply in the 
foreign countries (availability) give rise to the inflow of goods. 
Turning to the exports side, Kravis argues that the soil and climate 
conditions confine world production of wheat in Canada, U.S., central 
Europe, China and northern India. Availability of natural resources 
^^Ibid. p. 115. 
Leontief, op.cit. 
13 
Kravis, op.cit. p.150. 
14 
Ibid. 
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relative to population, however perFiit U.S. and Canada to export 
wheat. In essence, it is the natural resource/population ratio rather 
than the capital/labor ratio that accounts for trade. 
Technological Progress; Rapid technological advancements lead to 
product innovation or improvements in the existing products. Their un-
availability in foregn mairkets coupled with the spread of knowledge about 
I) 
their existence through international demonstration effect create almost 
instantaneous demand" in foreign countries. The U.S. exports during 
19^7-52, for example, experienced considerable increase primarily because 
15 
of "newly developed antibiotics" which were unavailable abroad. Over 
extended time period, the large "increase in rubber exports between 1899 
and 1929 and the sustained increase in machinery in both the 1889-1929 
and 1929-52 periods probably represent to a considerable extent sales 
16 
of goods that were unavailable in a few if any, other countries." 
During the years immediately following World War II, U.S. exports 
of food and textiles to the European countries climbed due to the fact 
that these countries lacked technological capacity to produce import 
substitutes domestically. However, after 1952 when these economies have 
recovered from the shocks of war and developed technological capability 
to resume domestic production, U.S. exports dropped considerably. Briefly, 
with the help of innovative technology a country may promote exports by 
developing products that are unavailable in foreign markets. Imitative 
technology, on the other hand may help make import substitutes available 
^^ Ibid, p.152 ^^Ibid. 
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domestically and reduce the size of imports. 
Profudct Differentiation; The concept of product differentiation 
employed "by Kravis has some macro overtones. In this case, particular 
Industry as a whole acquires international recognition as opposed to 
a firm in ordinary sense of the term. It is a "national product dif-
ferentiation" similar to that achieved by English wollens, German cameras, 
17 
Italian silk and Swedish furniture. The product differentiation some-
times appeals so strongly to a paxticular group of customers that the 
price considerations are relegated to the hackground. The United States, 
for example, produces a variety of automobiles. But certain features of 
foreign cars appeal to a particular segment of population so persuasive-
ly that they ignore less expensive home made automobile of comparable 
quality regardless of added service Inconvenience in the future. 
Conclusively, it is the unavailability of features rather than the price 
considerations that primarily appeal to the customers and give rise to 
the imports. 
Critical Appreciation; "Availability" theory ranks among the original 
contributions in the field of international trade. It has, however, 
failed to generate sufficient interest to attract economists to reformu-
late it in a clearly testable fashion. "Availability" in absolute sense 
is hardly far apart from Smith's absolute advantage. In relative sense 
it fails to subsume underlying forces that provide impetus to trade. 
The inflow of goods is not merely a function of "unavailability" rooted 
in relatively inelastic domestic supply of productive agents. The 
/ / / 
"'"'^  Ibid, p.152. 
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inflow of goods is cleaxly a demand blade of the MarshaJ.liaji scissor 
while the "unavailability" in relative sense belongs to the supply side. 
The theory obviously lacks functional mechanism to bring both sides into 
harmony. The non-availability of productive sigents does not automatically 
guarantee the emergence of demand for inputs. The theo3?y, however, holds 
if the demand is given in advance. 
The demand generation in "availability" case comfortably rests on 
the cushion of "demonstration effect'.' "Almost instantaneous" demand 
stimulation assumes immediate transfusion of knowledge without time lag, 
spaceless production and consumption points, and, the impulsive purchase 
of products without apportionment of time or thought by foreigners. However, 
the demonstration effect is not so educational as assumed nor the foreign 
consumers behave so irrationally. In the developing countries where 
the consumers are relatively less equipped with the purchasing power, 
each currency unit carries greater marginal utility. It is theoretical-
ly inconsistent to expect persons with greater marginal utility of 
money to exhibit economic irrationality by responding to impulses. 
The marginal demand shaping Influence of the "demonstration effect" 
is, however, not denied. But its theoiy formulation strength is certainly 
at stake. A comparison of international consumption function (demand), 
table 11, for the period from 1950 to 1959, clearly indicates a "high 
degree of coirelation between consumption and income for the most of the 
-1 Q 
countries," and, further suggests "that in a large part of the non-
-I O 
Charles Yneu Yang, "An International Comparison of Consumption 
Function," Review of Economics and Statistics, Vol. XLVI, August 196^ 
TABLE 11 
COEFFICIENT OF VARIATION FOR CHANGES IN 
INCOI'IE AND COEFFICIENT OF CORRELATION FOR CONSUMPTION-
INCOME FUNCTION FOR THE SELECTED COUNTRIES. 
1. 
2. 
3. 
h-. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
1^. 
15. 
16. 
17. 
18. 
Countries 
1 
New Zealand 
Honduras 
Congo Reputlio 
Columbia 
Peru 
Burma 
Netherland 
Canada 
United States 
Sweden 
Formosa 
Ecuador 
Belgium 
United Kingdom 
France 
Austria 
Japan 
West Germany 
Coefficient of 
variation for 
changes in 
income, 
2 
6.16 
3.50 
2.96 
2.02 
2.00 
1.66 
1.45 
1.33 
1.20 
1.18 
1.10 
1.10 
1.06 
o.m 
o.m 
0.70 
0.60 
0.^ 
R = 0.73 
Rank 
3 
1 
2 
3 
k 
5 
6 
7 
8 
9 
10 
11 
12 
13 
Ik 
15 
16 
17 
18 
Coefficient 
correlation 
consumption-
of 
for 
-in-
come function. 
k 
.164 
.920 
.943 
.971 
.686 
.968 
.981 
.968 
.991 
.964 
.983 
.985 
.971 
.901 
.997 
.992 
.986 
.998 
Rank 
in 
reverse 
order. 
5 
1 
4 
5 
9 
2 
8 
11 
7 
15 
6 
12 
13 
10 
3 
17 
16 
14 
18 
Source: Charles Yneu Yang, "An International Comparison of 
Consumption Functions," Review of Economics and 
Statistics, Vol. XLVI, August 19^4. 
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Communist world, the level of current income is the main determinant 
19' 
of the level of current consumption." The adjusted,values of coefficient 
correlation (R), for the first consiunption function, percapita income/ dis-
posable income, in 13 cases exceed 0.95 while it falls between 0.90 ajid 
0.95 for the three countries. Empirical evidence amply demonstrates that 
the consumption demand is mainly influenced by the level of income and 
raises serious doubts about the validity of "unavailability" either in 
absolute or in relative sense as the chief determinant of demand. 
The "availability" theory further neglects the age factor of the 
newly introduced product. A product rarely stays in one stage and its 
imitation possibilities cannot be ruled out. The demand conditions, 
the degree of competitiveness, nature of price — sMraralng the cream, 
penetrating or administered— and the level of profitability vary from 
stage to stage over the product life cycle. 
20 
Product Life Cycle Theory; The product life cycle theory explains 
International trade primarily on the basis of the "timing of innovation, 
the effect of scale of economies, and the rules of Ignorance and un -
21 
certainties" and "puts less emphasis upon comparative cost advantage." 
Successive stages of product development characterise the product cycle. 
•"•^  Ibid. 
20 
Raymond Vernon, "International Investment and International 
Trade in the Product Cycle," Quarterly Journal of Economics, Vol.LXXX 
No. 2, Kay 1966, pp.190-207; Seev Hlrsh, Location of Industry and 
International Competitiveness ( Oxford: Clarendon Press, 196?). 
^'^ Ibid. p.190. 
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The product life cycle hypothesis further implies a sequential movement of 
comparative advantsige as the product moves through consecutive stages 
nsimely "new product", "maturing product", and, the "standardized product." 
The location of production facilities in each stage is interrelated 
with trade "by means of investment opportunities. 
New Product Stage; Vernon begins with the assumption "that the 
enterprises in any one of the advanced countries of the world are not 
22 
distinguishably different from those in any other advanced country." 
The production function identity in conjunction with familiarity of 
bahavior of high percapita income consumers provide first opporttinity 
to the U.S. entrepreneur to satisfy domestic demand and visualise opportu-
nities abroad. The production facilities are centered in U.S. but the location decisions are influenced by "forces which are far stronger than 
hich 
„24 
23 
relative factor cost and transport consideration," w fall under 
the "iniberics of communication and external economies.' 
During the new product stage, the demand is relatively inelastic; 
the ease of input mix adaptability concerns producers most; and the degree 
of effective communication in the market and customer feed back are valued 
highly. Profit motive is temporarily subordinated to these considerations. 
However, the U.S. producers enter the world market "initially as an 
25 
exporter with a monopoly position." 
^^ Ibid., p.191. 
^^ Ibid., p.19^. ^^ Ibid. 
^^ Louis T. Wells, Jr. "Test of a Product Cycle Model of Inter-
national Trade; U.S. Exports of Consumer Durables," Quarterly Journal 
of Economics, Vol. LXXXIII (May 1969),p.l55. 
- 6^  -
Maturing Product; During the maturing product stage, the product 
characteristics experience a gradual move in the direction of standardiza-
tion while the product flow is eventually reversed to U.S. as the produc-
tion facilities develop abroad. 
In the Initial period of this stage, demand expands and the need 
for production adjustment tend to decline with the production experience. 
The focus of attention shifts from product characteristics to the produc-
tion cost. As the production process tends to stablize, mass production 
and the economies of scale follow. This invites, however, foreign competi-
tion by attracting entrepreneurs in industrialized countries. Since the 
production functions are nearly identical, if the economies of scale are 
fully exploited, the labor input cost differentials must provide comparative 
cost advantage. If the marginal cost, inclusive of transportation, of 
producing a product at a U.S. location exceeds the "average cost" of 
producing it in a foreign (industrial) country, the U.S. entrepreneur 
?6 
develops production facilities abroad to forestall the loss of the market. 
Then reverses the product flow from a former importing; country to U.S. As 
the product nears standardization stage, these entrepnreneur or their 
counter parts in the foreign countries face competition from other 
relatively less developed countries. 
The Standardized Product: As the competition gi:ows, the investors 
move to "less developed areas" which offer an initial low labor cost 
advantage. Resultantly, the production function are significantly labor 
Ibid, pp.197-200. 
- 65-
intensive and rely much less on the external economies. The product 
27 
characteristics in this stage include "high price ela,sticity of demand" 
h i ^ degree of standardization and the relative degpree of immunity 
from obsolescence. In this final stage of product development, the 
less developed economies eventually emerge as exporting countries. A 
synoptical view of the product characteristics under various stages 
of the product life cycle is given in table 12. 
Critical Appreciation and Empirical Evidence; It might be worth 
revealing that the product life cycle hypothesis designed to explain the 
patterns of international trade is an extension of the generalized 
29 product life cycle Intended to analyse the product profitability 
over its life span in relation to various stages of development in the 
domestic market. The "new product"stage replaces "introductory" one 
and the "standardization" substitutes for the "decline" stage. During 
the last stages of both the cycles, "decline ( marketing) and "standar-
dization" (trade), late entrants in the production continue to serve 
the msirkets. The product movement through seq.uential stages bears 
close resemblance and confronts nearly similar market situations with 
respect to demsuid, price and competition. 
27 
Vernon, op.cit. p. 203 
pQ 
"Standardization" in this case refers to production specification 
and its identiflability. It does not rule out the product differentiation 
and is, therefore, not synonym to "homogeneity" as conventionally used in 
Economics. 
/ 
Management Research Development, Booz, Allen and ilamilton, Inc., 
"Generalized Product Life Cycle" in Product Strategy and Management ed. 
by Thomas L. Berg and Abe Schuman (Holt, Rinehart and Winston: N.Y. I963) 
Jay W. Forrester, "Advertising : A Problem in Industrial Dynamics", 
Harvard Business Review, March-April 1959. 0.108. 
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30 
The product life cycle theory of trade sxrffers from serious short-
comings. The product development stages, for exaaple, must extend over 
certain time period, a reference carefully avoided in its exposition. 
As with the Rostowian stage theory of economic development, the stages 
of product development in the product life cycle theory of trade seem 
to overlap each other and elude the concept of stages. In the ahsence 
of a clear cut classification the concept of stages becomes meaningless. 
Vernon argues that an investor would install manufacturing facili-
ties in a foreign country when the marginal cost plus transportation 
charges exceed the average cost of production in a foreign market. It 
is more a question begging proposition than suggestive of investor's 
scope of considerations. He has not made auny reference to any of the 
market model. It is, therefore, difficult to test it on the geometrical 
apparatus. However, the statement clearly ignores the revenue side 
and does not take into consideration such factors as government permission 
to invest and operate in a foreign country, foreign exchange restrictions, 
repatriation facilities and the various other considerations which are 
not necessary to run a business organization in the home market. If 
a country does not permit repatriation of profit or principal, no 
foreign investor will be willing to risk the capital abroad. 
Interestingly, the product life cycle theory relies on some similar 
assumptions which underlie the theories that it intends to disassociate 
30 
•^ Prof. Vernon is associated with the School of Business at 
Harvard. It is, therefore, hard to believe that he did not have any 
exposure to the generalised product life cycle already floating in 
the field of Marketing for seven years at the time of writing. 
- 68-
vfith. It assumes the production function identity between industrial 
nations which is almost parallel to production function identity in 
Heckscher-Ohlin factor endovment model. The absence of trade barrier 
is the same old familiar assumption which is found in both the comparative 
cost and the factor endowment theories of trade. The identity of tastes 
of international consumers and its dependence of percaplta income is 
very similar to Linder's idea. The assximed unrestricted flow of capital 
(factor) brings the model closer to partial competition (perfect) in the 
factor market which it seeks to drift away from. 
It must be further recognised that different goods start their lives 
with different intrinsic degrees of standardization. Over the product 
cycle any given good may be-come more standardized, but because of 
differences at birth, there will never be an exact correspondence between 
product age and product standardization. 
Empirical evidence; Empirical evidence while insufficient, seems 
to support the product life cycle proposition. Wells tested one aspect 
of the proposition that the "U.S. exports of high income products would 
31 be growing compared with exports of low income products." He discovered 
strong correlation between "the income nature of the product and American 
32 33 
export performance." Hufbauer, examined the explanatory characteristic 
31 
VJells, op.cit., p. 155 
32 
Ibid. 
33 
G.C. Hufbauer, "The Impact of National Qiaractex-istics and 
Technology on the Commodity Composition of Trade in Manufactured Goods," 
The Technology Factor in International Trade ed. by Rayraong Vernon for 
the National Bureau of Economic Research, USA, (New York: C.U.Press, 1970). 
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of product differentiation in the following manner; 
U 
V 
n 
Product differentiation = 
where 
n = Standard deviation of U.S. export 
unit value for shipment of product 
"n" to different countries 
V 
n = unweighted mean of these unit 
values. 
The results contained in table 13 reveal Spearman correlation of 0.724 
3ij. 
"between product differentiation and trade characteristics," while 
"the unweighted rank coefficient for twenty four nations is 0.763> 
35 
and the simple correlation is 0.7^9." These coefficients seem to 
support the hypothesis partially but the conclusive evidence is still 
awaited. Coefficients do not reveal whether the impressive results 
are due to the product differentiation or because of intrinsic dif-
ferences at the time of birth of the products. 
The product life cycle theory basically relies on the association 
between percapita income and the level of demand sophistication. The 
idea, in fact, had been putforth in another form by Linder earlier in 
1961. The following chapter, therefore, addresses itself to Linder's 
preference similarity theory of international trade. 
•^ rbid. p. 193. 
^^ Ibid. 
CHAPTER V 
LINDER: PREFERENCE SHHLARITY VERSION. 
The pure theory of international trade is undoubtedly a consider-
ahle achievement. "It is a monolithic, formal structure, rigorous, and 
with every deductive nook and cranny of it thoroughly explored." How-
ever, the introduction of intermediate goods, economies of scale, product 
differentiation, transportation cost, technological structure and the 
size of market coupled with the characteristic of domestic demand 
reflect a gap between theoretical advancements and the realistic aspects 
of trade. Recently various attempts have been made to fill the vacuum 
and this chapter analytically examines one of the leading propositions 
2 
designated as the preference similarity theory. 
Linder attempts to "determine which forces dictate the pattern 
3 
of international or interregional specialization." ¥hile "a compre-
hensive investigation of all aspects of the problem" has been eschewed, 
attention is directed to draw meaningful generalization and bring deter-
W.M. Cordon, Recent Developments in the Theory of International 
Trade; Special Papers in International Economics No. £ (international 
Finance Sec: Princeton University Press, 196l), p.30* 
2 
Staffan Burenstam Linder, An Essay on Trade and Transformation, 
(New York! John Wiley and Sons, I96I). 
^Ibid. p. 7 
Ibid. 
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minant forces of international trade into focus. It is certainly an 
important milestone in the search for a comprehensive analysis of inter-
national tradet 
Preference Similarity Theory: The preference similarity theory 
divides entire trade into two segments representing trauie in primsiry 
products and trade in manufactured or non-primary comjnodities. The 
factor abundant trade in raw materiaJ-s is settled along the Heckscher-
Ohlinian lines. The trade in majiufactures marks a serious departure 
from traditional explanations. Brilliantly suggestive argument flows 
from logical premises by bringing preference similarity of trade part-
ners into focus. Movement of exportables presupposes existence of 
demand and competitive price offer while the later originates from spe-
cialization. Linder asserts that a country cannot achieve comparative 
advantage "in the production of a good which is not demanded on the home 
market." Domestic demand is, therefore, "a necessary, but not sufficient, 
condition that a product be consumed (or invested) in the home coimtry 
7 
for this product to be a potential export." The uncertainty associated 
with the exploration of unfamiliar foreign market is additional ground 
which mak:es it a forerunner of trade. Sufficiency condition includes 
such elements as the existence of sufficiently large, "representative," 
home demand for exportables; sufficient degree of product differentiation; 
possession of advantage in the processing of raw materials in ample 
supply; the possession of technical superiority or managerial skills 
%.G. Johnson, "Book Review: An Essay on Trade and Transformation," 
Economica, Vol. XXXI, February 196^, pp.86-90. 
6 7 
Linder, op.cit. p.l?. ^Ibid.p.8?. 
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and probatle economies of scale. 
The chain of reasonings runs in the following fashion. To begin 
with, "it is imlikely that an entrepreneur will ever think of satisfy-
o 
ing a need that does not exist at home." The "businessman will produce 
commodities only to meet discemihle needs in response to familiar 
profit opportunities. At the formative stage of an enterprise, such 
opportunities are available on the domestic scene. However, as the 
organization grows the domestic market fails to provide economies of 
scale. Enterprise, therefore, seeks opportunities abroad. Foreign 
trade, suggests Linder, is merely an extension of domestic trade, and, 
the existence of domestic demand is a pre-requisite therefor. 
The products designed to fulfill the domestic demand are the 
9 
"potential exports" provided there exists a "representative demand." 
The concept of representative demand seems to imply that the demand for 
a good is "representative" if the internal demand for it is large enough, 
or, if the good typically fits into the standard of living attained by 
broad number of population. It relates to the good which is produced 
with comparative advantage as the production function at home are the 
relatively most advajita^eous ones, and the country's own needs axe the 
mother not only of innovation but aJLso of invention. 
"Representative demand" can be used not only to narrow the range 
^Ibid. p.88 
9 
Ibid, p.8? 
^ Ibid, pp.87-92 
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of potential exports, 
but also in predicting the pattern of actual trade 
between countries .... Japan, for instance, might have been, 
or be, in a position where bicycles were exported and catrs 
imported as the demand for cars was less representative than 
that for bicycles...The cars would be imported from countries 
where the demand for them is more representative, and bicycles 
exported to countries where the demand for them is less repre-
sentative. As regards the opportunities of predicting the 
pattern of trade, one advantage is that it is usually easy to 
determine, which goods are representative of the demand struc-
ture at a given per capita income... 
The most important attribute of preference similarity, similitude 
in the demand structure of trading partners, is the "level of average 
12 income." Such other forces as income distribution, taste patterns, 
and the income elasticity of various products, etc. play some role but 
the demand shaping dominant Influence is exerted by per capita income. 
A close resemblance in per capita incomes among trading partners leads 
to trade intensification through preference similarity. A dissimilarity, 
however, does not deprive nations from trading. Since incomes are un-
evenly distributed, the possibility of per capita income similarity of 
certain segment of population of tradir^ g partners, therefore, the pos-
sibility of the existence of overlapping demand among nations, always 
exists. In a sense, it is this overlapping demand which represents the 
range of potential exports. 
The essence of overlapping demand can be represented neatly ly 
means of a diagram employed by Linder to convey the idea. Horizontal axis 
of the accompanying diagram measures per capita income while the demand 
^^Ibid. p.105. ^^Ibid. p.9^. 
-15' 
TJenand 
Sophistication. 
sophistication level is measured aloi^ vertical axis. The degree of 
demand sophistication for covmtry A with lower percapita income ranges 
from "a" to "e". The product 
demand quality for country B 
having higher percapita income 
extends ftom "b" to "h". The 
demand sophistication level 
for a country closer to ^ 5 
line exhibits "representative" 
demand. In the case of country 
A it is indicated by demand 
sophistication level "e" and 
for country B by "g". Overlapping 
Overlap-
ping demand. 
Ferc; 
Incoi 
ipita 
Source: Linder, p. 100. 
demand on the other hand is exhibited by the demand sophistication levels 
which are common in both countries. The range from "b" to "e" in this 
case constitutes overlapping demand wiiich is, in fact, also the range 
of potential trade. 
Linder's potential range of trade can also be explained in a 
different manner. His basic argument is that nations tend to specialize 
in the production and exports of such q.uallties as are demanded by the 
majority of their population, and, import the product that are demanded 
13 
by relatively smaller segment of population. Consider the income 
^%.G. Grubel, " Interindustry Specialization and the Pattern 
of Trade", Canadian Journal of Economics and Political Science, 
August 1967, pp.366-388. 
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distribution characteris-
tics of country X and GrouD 
country Y. Country X produces 
the q_ualities of product "k" 
demanded try its people with 
income range AB. However, it 
exports q.ualities falling 
within the range A'B for 
No. of families 
Income 
(•' 
I 
.^ f 
I 
f 
I 
Income 
which there is demand in A A' B G 
trading partner's (Y) market. Country Y, on the other hand produces 
q.ualities demanded by families with incomes between B suid C for the 
domestic as well as foreign market. The argument seems to imply that a 
coiintry may import and export goods simultaneously. United States, the 
largest producer of steel untill the turn of this decade, for example, was 
heavily importing it from Japan and at the same time exporting to various 
other countries of the world. Obviously, the idea has some practical value. 
The potential range of trade is, however, different from the actual 
amount of trade. The latter is confined within the potential rajige but 
its size depends upon the trade creating forces. These forces include 
elements of monopolistic competition. Linder specifies that the 
.... product differentiation —real or advertised— could, in 
combination with the seemingly unrestricted buyer idiosyncrasies, 
make possible flourishing trade in what is virtually the saune 
commodity. Ships bringing Eviropean beer to Milwaukee take American 
beer to Europe. The strong elements of monopolistic competition ... 
be incorporated into trade theory as a trade-creating force.^ ^^  
14. 
Linder, op.cit., pp.99-100. 
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15 
other trade creating forces Include representative demand, technological 
superiority, managerial skills, economies of scale, and factor endowments. 
Conjunctively, these trade creating forces effect the relative prices 
of traded commodities. Since the potential range depends upon the 
similitude of demand patterns, the bulk of trade is likely to take place 
with nations having similar percapita incomes. Linder underscores that 
"in the absence of trade barriers actual trade will approximate potential 
trade."^^ 
Apparently, the theory seems q^ uite convincing and logical but its 
critical appreciation mi^t be more revealing. 
Critical Appreciation; According to Linder, the existence of 
internal demand is the trade initiation point. However, the traces of 
internal demand idea are available in economic literature. The Smithisui 
"Vent for Smrplus" theory recognized that trade "carries out the surplus 
17 
of the produce of their land and labor for which there is no demand..." 
The absorption of excess produce in a foreign market over "the home consxunption 
improves domestic productivity." Underscoring the contribution of inter-
national trade to economic progress, Alfred Marshall emphasised that the 
"markets in which a nation can sell those things of which it has super-
15 
The concept of representative demand has not been explicitly 
explained nor rigorously formulated. It has invited criticism from 
various economists as being loose and fruitless. 
l6 
Linder, op.cit. p.104 
17 
Adam Smith, Wealth of Natiogs.,-Voluiae I (Canna ed.) p.412. 
/ 7*-,' A'-t' ^'' , ^ •• A 
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1R 
fluity" provides good economic opportunities. Winston Ghurchm held 
19 
and expressed his "over-spill" view of British exports. The traditional 
dumping and price discrimination theory assumes the existence of internal 
20 
surplus and the presence of domestic demand ("before tjrade). Kindleberger 
feels that "... exports can be developed only in those pix)ducts for which 
21 
there is significant home market." 
During the post Linder period, Rostow asserted that "the expansion 
of the domestic market which is required to produce a modernization of 
rural life and an ample market for domestic industry is also the proper 
22 
"base for the development of diversified exports." Strong support for 
Linder's idea comes from Hary Johnson when he stresses that "in the 
modern industrial world comparative advantage sufficiently strong to 
overcome natural harriers to international trade imposed hy transporta-
tion and communication cost," stem from the "access to a large domestic 
market, i^ich permits the exploitation of economies of scale and of 
23 
specialization..." Linder's proposition that a commodity must first 
1 R 
Alfred Marshall, Principles of Economics (8th edn.) p. 668 
19 
Hal B. Lary, Imports of Manufactures from Less Developed 
Countries,( N.B.E.R.,New York, I968) p. 6. 
J. Robinson, The Economics of Imperfect Competition (London 
Macmillan, 1933); J« Viner, Dumping a Problem of International Trade 
New York: Kelley reprints, I966). 
21 
C.P. Kindleberger, Foreign Trade and the National Economy 
New Haven, I962) p.32. 
22 
W.W. Rostow,"Economic Development in Asia," Department of State 
Bulletin, May 31, 1965, P.85O. 
•^arry G. Johnson, "Taxrifs and Economic Development: Some 
Theoretical Issues," reprinted in Economics of Trade ajid Development 
ed. by Theberge,p.372. 
• ( y 
2h be sold in an extensive domestic market before it oaji be exported" 
receives further credence from Caves "for some industries." 
Compairing the preference similarity theory with others it must be 
mentioned that as opposed to the Ricardian system where complete spe-
cialization follows trade, in Linder's case trade flows from specializa-
tion. In the Heckscher-Ohlin (H.O. model) world the differential income 
level arising due to differential factor proportions initiates trade • 
but such differences are a potential obstacle in the preference similari-
ty case. According to H.O. model, trade opening eventually tend to 
equalise factor prices among trading nations. A complete eq_ualization, 
stresses Linder, results in "no trade at all no matter where Income is 
or how high it is." Linder seems to stretch the idea and the present 
conclusion is seemingly based on a probable misconception and ungenerous 
interpretation. Factor endowment theory does not asseirt that percapita 
income tends to equalise nor does the equalization of factor prices 
guarantee equalization of percapita income unless factors are evenly 
distributed percapita-wise. Heckscher specified that a "difference" 
in comparative cost "is not necessary for the continuance of already 
established trade," while Ohlin visualizing the price equalization 
tendency stressed that "... in such a sitiiation trade would not disappear" 
as the "price equality assumes a certain adaptation of demand to the 
24 
R. Caves, "International Corporations: The Industrial Econo-
mics," Economica, Vol. XXXVIII No. 149, February 1971. p.20. 
jinder, op.cit. p.101. 2^: 
?6 
Eli Heckscher, "The Effects of Foreign Trade on the Distribution 
of Income," Ekonomisk Tidskrift, Vol. XXI 1919. 
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27 
supply factors." 
Reverting to the central theme, the trade initiating value of 
internal demand must "be examined from the scale of economies angle as 
well as from the angle of growth cycle of domestic demand. Beginning 
with the economies of scale, if an entrepreneur is efficient enough 
to produce exportatles at a cost lower than the price plus shipping 
cost he can conveniently compete in the world market. Theoretical 
necessity of large domestic demand in such a case is olwlated. It is 
particularly true if the size of the domestic market is small "because 
of coiontry size. Coimtries like Belgium "tend to specialise in the 
production of commodities that are in universal demand in all countries, 
and sporting goods with international specified noriis." Belgium can 
enjoy long enou^ production runs to reap the full hainrest of scale 
29 
economies and sell much of the output abroad," of the goods manufac-
tured to international standards. However, if the cost inclusive of 
transportation charges exceeds price per unit, the domestic demand emerges 
as a prerequisite and the market size certainly helps improve competitive 
Bertil Ohlin, Interrep:ional and International Trade (Cambridge! 
Harvard University Press, 1933» revised ed. 19^7) 
?R 
Grubel, op.cit. p.388; J. Dreze, "Les Exportation intra-
CEE en 1958 et la position beige," Recherches EconomlcLues de Louvain 
No. 8, 1961. Dereze has generated empirical support in this regard. 
His work is, however, not well circulated in English speaking world. 
29 
G.C. Hufbauer, "The Impact of National Characteristics and 
Technology on the Commodity Composition of Trade in Manufactured 
Goods," in Technology Factor in International Trade ed. Raymond Vernon 
( National Bureau of Economic Research, 19?0). 
-81-
position. 
Conceive of a producer facing monopolistic competition domestically 
and a competitive situation 
abroad. He is having DD P 
domestic demand curve, 
FP foreign price, F'P price j-^ 
abroad after deducting ship- K 
ping cost, L.A.C. and L.M.C 
the long run average and 
marginal cost curves and 
D'HRF'P the effective 
marginal revenue ciirve. 
The entire OQ'F output is sold 
domestically (OQH) and in Q'F~-
the foreign market (QHQ'F), at prices OHP and OF'P respectively. By 
catering to the foreign market a loss of HSL'R is sustained abroad. 
However, it is more than compensated by increased domestic profit K'SSIP. 
The scale economies are often more a function of the size of the 
market than the size of plants or establishments. Under decreasing cost 
conditions, expansion of (foreign) market results in cost reduction 
from L to L' for the entire output. If the production is limited to 
the domestic market alone, Ql oiitput would sell ON price providing a profit 
of KKLK. But the expanded market size abroad, though unprofitable if 
viewed in isolation, reduces per unit cost from K to K' and provides 
overall profit BSK'HP - SHEL* > I€LKN. Confinement just to the domestic 
market deprives the entrepreneur of the market size economies and cost 
-82-
reduction benefits. The domestic demand (production), therefore, appears 
necessary for selling abroad'under such circumstances. 
The growth cycle of domestic demcind can be conveniently segmented 
into energence stage, expansion phase, decline phase auid, finally, the move 
to better substitutes. During the emergence stage, minimum domestic 
demajid is necessary to reach a certain threshold to develop import substi-
30 
tutes. During the expansion phase when the economy is growing domestic 
demand may help achieve economies of scale. On the other hand, if the 
products are intended to maintain competitiveness in the world market 
domestic demand ftimishes a good testing ground. Maizel-stu discovered 
statistical evidence in support of economic growth ajid export competi-
32 
tiveness. Temin-study about the British steel industry supports the 
sufficiency point. It was discovered that the insufficiency of domestic 
British market was one of the factors responsible for the decline of 
British steel industry during 1880-1913. During the declining phase, 
it is hard to maintain the competitive position due to associated dis-
economies and productivity loss. In short, the foregoing arguments 
support Linder's position that the domestic demand is a prerequisite 
for the emergence of foreign trade. 
30 
^ R.G. Hsu,"Changing Domestic Demand and Ability to Export," 
Journal of Political Economy, Vol. 8o(l) Jan/Feb. 1972, p.l99j Chenery 
H.B.;Shishido, D and Wantable T, "The Pattern of Japanese Growth,1914-5^" 
Econometrlca, VolXXX (Jan .I962)pp.98-120. 
-^  A. Maizels, Industrial Growth and World Trade (Cambridge: 
Cambridge University Press, I963)• 
-^ T>.Terain,"The Relative Decline of the British Steel Industiy, 
l880-1913f" ii^  Industrialization in Two Systems; Essays in Honor of 
Alaxander Gerchenknon, ed. by H. Rosovsky (N.Y.; John Wile, 19^6), 
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Other conceptual weakness in the preference similarity theory 
33 includes the "lack of precision concerning ... potential export range." 
Linder has not specifically stated whether the "export range" is to be 
"defined entirely in terms of the number of commodities with domestic 
production, or is one to assign weights to commodities in terras of their 
relative size of some relevant index." Further, Linder has not taJcen 
into consideration the influence of the varying sizes of the trading 
countries on the possible volume of trade. Still another difficulty 
arises from the inclusion of factor endowments in the trade creating 
forces. The theory hecomes less impressive and less analytically tract-
able due to definitional problems associated with the "factor abundance" 
and "factor intensity." 
In order to provide statistical credence to his theoretical exposi-
tion, Linder has constructed a 32 country average propensity to import 
35 
matrix. -^  He has further presented the results in a graphical form for 
visual ease. His results have, however, invited criticism and are general-
ly considered less than rigorous ajid weaker than the theory formulation 
strength. Nevertheless, his preference similarity proposition has compelled 
economists to separate trade In non-primary commodities from the trade 
33 
Jagdish Bhagwati, "The Pure Theory of International Trade: 
A Sur\'ey," Economic Joiirnal, March 196^, pp. 1-8^. Reproduced in Surveys 
of EconQiiiic Theory: Growth and Development ( London: Hacmillan; and 
New York: St Martin's Press, 1969). 
-^Ibid. 
^^inder, op.cit., pp. 116-123. 
-8^ 
in primary products. It has generated interest leading to empirical 
or 
verification' of Linder's proposition. The following chapter, therefore, 
reviews the relevant literature specifically related to testirig Linder 
hypothesis and further empiricaLLly investigates percapita income based 
trade intensity claim of preference similcirity version of trade by using 
larger sample, latest data (non-primaxy goods) amd standard statistical 
and econometric techniq.ues. 
36 
Hufbauer, op.cit.; Herbert G. Grubel, "Inter Industry Specializa"-
and the Pattern of Trade," Canadian Journal of Economics and Political 
Science, August 196?; Z. Hirsh, "Trade and Percapita Income Differentials: 
A Test of the Burenstam-Linder Hypothesis," World Development, September 
1973; J«V. Sailors, V.A. Qureshi and E.M. Gross, "Empirical Verification 
of Linder's Trade Thesis," Southern Economic Journal, October 1973; 
J. Hoftyzer, "Empirical Verification of Linder's Trade Thesis: Comment," 
Southern Economic Journal, April 1975; Sharma and N.R.V. Murthy, "Trade 
Theory: An Empirical Verification of Preference Similarity Proposition," 
The Annals of Midsouth Academy of Econoirdsts, forthcoming. 
CHAPTEB VI 
PREFERENCE SIMILARITY PROPOSITION: 
EVIDENCE AND INVESTIGATION 
The preference similarity proposition advocates that the nations 
having similar demand structiares trade more intensively while the 
demand similitude is dictated by similarity in percapita incomes. The 
preference similarity, therefore, renders itself to dual interpreta-
tions. First, the percapita income similarity leads to similarity in 
the demand stmictures of the trading partners. Second, the percapita 
income resemblance of the trading nations results in trade intensity. 
The former proposition has been tested directly by Hufbauer, and in 
2 
a modified form by Grubel. The latter hypothesis, which is in fact 
the preference similarity hypothesis, has been statistically investi-
3 k- • 
gated directly by Staffan Burenstam Linder, Hirsh-Lev, Sailors-Qureshi' 
G.C. Hufbauer, "The Impact of National Characteristics and 
Technology on the Commodity Composition of Trade in Manufactured 
Goods," in The Technology Factor in International Trade, ed. Raymond 
Vernon (New York: National Bureau of Economic Research, 1970), pp.197-99. 
n.G. Grubel, "Inter Industry Specialization and the pattern of 
Trade," Canadian Journal of Economics and Political Science, August 1967» 
3 
Staff an Biirenstam Linder, An Essay on Trade and Transformation, 
(New York: John Wiley and Sons, I961). 
k Z. Hirsh and Baruch Lev, "Trade and Percapita Income Differentials: 
A Test of the Burenstam Linder Hypothesis," World Development (Septr.l973)« 
^J.W. Sailors, V.A. Qureshi and E.M. Cross, "Empirical Verification 
of Linder's Trade Thesis," Southern Economic Journal ( October, 1973)• 
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6 7 
and Gross, Hoftyzer, and Sharma-Murthy/ and indirectly by Gruber-
Q 
Vernon. The evidence is, however, inconclusive and has generated more 
controversy than settling the issue. An examination of some interest-
ing econometric models seems in order. 
Empirical Evidence; Demand Structure Similarity; In order to estimate 
percapita income "based demand structure similarity, Hufbauer has specified 
the following econometric model; 
S X. M. 
n m jn 
TI = — [1] 
I 2 2— 
^z x: EM: 
n m n jn where 
TI = trade intensity index 
X. = exports of commodity "n" as a percentsige of 
m country i's total exports, and 
H. = imports of commodity "n" as a percentage of 
•^  country j's total imports. 
In this case, if the statistical evidence supports Linder hypothesis 
the trade intensity index should be high for similar and low for dissimilar 
percapita income coimtries. The graph of the intensity index must peak 
6 
Hoftyzer, John.."Empirical Verification of Linder Thesis;Comment," 
Southern Economic Journal, April 1975' 
7 
Bankey L. Sharma and N.R.V. Murthy, "Trade Theory; An Empirical 
Verification of Preference Similarity Proposition," The Annals of Mid-
south Academy of Economists ( forthcoming issue). 
Q 
William H. Gruber and Raymond Vernon,"The Technology Factor 
in a World Trade Matrix," in The Technology Factor in International Trade 
ed. Raymond Vernon ( New York; National Bureau of Economic Research,1970). 
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in the vicinity of income level of exporting country when plotted against 
percapita income levels. It should decline to the left if country i's 
income is more and to the right if its income is less than that of its 
trading partner. Contrary to the predictions of Linder hypothesis the 
graph of the observed values of trade intensity index rose from left to 
right indicating a better fit between the composition of export and 
Imports for richer countries. Evidently, the finding of this study are 
disharmonious with Linder thesis and the statistical evidence generated 
by Hufbauer is inconsistent with percapita income based demand structure 
similarity aspect of his hypothesis. 
Percapita Income Based Trade Intensity; Linder has achieved trans-
fojrmation of preference similarity hypothesis into a statistically tract-
able version by dropping nonq.uantifiable preference shaping influences 
from consideration. He places primary reliance on percapita income 
resemblance of trade partners and its demand forming strength. 
Linder'5 statistical exercise consists of a 32 country average 
propensity to import matrix. To avoid "cumbersome zeros, each propensity 
value has been multiplied by 1000." In the interest of visual ease, 
the column values of matrix have been plotted in 14- diagrams by comput-
ing class means. The "diagrajns seem to indicate," claims Linder, "that 
our hypothesis cannot be rejected off hand and that a full fledged 
12 
econometric investigation may be worth while," 
Linder, op.cit. p.98 
•'••'•Ibid, p. 115 •'•^ Ibid. p. 117 
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Linder's statistical exercise is weak and conceptually inconsistent 
with his own version of preference similarity thesis. Statistically, 
his investigation falls far short of regression analysis. Conceptually, 
Linder develops a total import ( imports for both primary and non-primary 
products) matrix as opposed to the matrix just for manufactured goods 
contrary to his own explicitly stated proposition. Additionally, the 
average propensity to import, defined as imports divided hy gross national 
product, matrix uses import figures for the year 1958 in the numerator 
and the gross national product, GNP, figures for the year 1955i instead 
of 19581 in "the denominator. The justification advanced by Linder that most 
of these world economies achieved prewar level trade volume in 1958» 
ignores the fact that a majority of the countries involved in his study 
experienced a rise, in GNP during the period 1955 a-ncl 1958. The year 
1958 is regarded as a year of normalization not only just for trade but 
also for income levels. The use of 1958 GNP figures (larger amount) in 
the denominator will certainly depress the average propensity to import 
values cLnd there is no justification to assume that all these values will 
be affected uniformally for all the countries. His findings are, therefore, 
infirm and the results at best should be studied with skepticism. Accord-
ing to Bhagwati, Linder starts with something and ends up doing something 
else. 
Hirsh-Lev tested the validity of preference similarity hypothesis 
by including a percapita income differential variable into Linnemann 
•^ Jagdish Bhagwati, "Pure Theory of International Trade: A Survey," 
The Economic Journal, Volume LXXIV, March 196^. 
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14 
model. The measure of income differential, Y ., developed in the 
study is merely a ratio of percapita incomes of trading partners ajid 
bounded between zero and one. Algebriacally, 
^i 
Y. J 
Y. J 
^ i 
i f Y^ 
i f Y^ 
< 
> 
Y. J 
Y. J 
-[2] 
where 
Y. . = the measure of percapita income differential, 
Y. = percapita income of exporting country, 
Y. = percapita income of importing country. 
The regression results obtained in this study are reproduced.in 
table 14. The study concludes that "the signs of the income differen-
tial coefficients are all in the expected directions and axe statistical-
ly significant in most cases." The study, in short, discovered statisti-
cal evidence in support of Llnder's preference similarity hypothesis. 
Hirsh-Lev study while contributes to economic understanding is 
14 
Linnemann.H. Aii Econometric Study of International Trade Flows 
(Amesterdam: North Holland Publishing Co. I966). 
Since it is immaterial in Linder's case that which of the trade 
partner enjoys higher percapita income, binding the ratio between 0 and 
1 is consistent with the preference similaLrity hypothesis. 
Hirsh-Lev, op.cit. p.12. 
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llmlted In scope. It examines trade flows of Netherland, Denmark, 
Switzerland and Israel with other importing countries for the year I966. 
The study supports Linder hypothesis with respect to Netherlajid, Denmark 
and Switzerland which simply account for only l'J-.5 percent of the world 
TABLE 15 
DOLLAR VALUE OF TRADE FOR 
SELECTED COUNTRIES,I966 
Countries 
1 
Denmark 
Netherland 
Switzerland 
TOTAL 
Trade value 
(million US 
dollars) 
2 
2,454 
6,759 
3,275 
12,488 
Source: International Financial 
World trade 
(Million US 
dollars) 
3 
181,200 
Statistics, 
Percentage 
4 
-
14.50 
Vol. XXVII 
(Washington, D.C.: International Monetary Fund 
June 1974), p. 36. Percentage has "been comput 
-ed. 
j trade. The sample size involved in the study is, therefore, too small 
1 to establish or reject a theoiy. Moreover, the study simply presents 
the results with respect to one (ratio) variable which conceal informa-
tion about its relative performance in comparison with other vsiriables 
plugged into the equations. 
17 The Sailors-Qureshi-Cross study treats absolute percapita income 
17 
Sailors-Qxoreshi-Cross, o p . c i t . 
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differences as a proxy for the demauid structure similarity of the trad-
ing partners. Statistical measure of the demand structure similarity 
employed in the study is, 
where 
R.. = the measure of magnitude in demand structure, 
I. = the percaplta income of exporting 
country 
I. = the percapita income of importing 
'^ country. 
This study uses Spearman rank order correlation technique to test 
Linder hypothesis and specifies the following statistical model: 
6 51 D^ 
R = 1 [/+] 
N(ir- 1) 
where 
R = represents the rank order correlation 
coefficient 
D = the difference in ranks of each 
ohservation 
N = the numlDer of observations. 
Using the rankings of differences in percapita income and import 
propensity differences, the study obtained a rank order correlation 
coefficient of -0.51 for Sweden which is significant at one percent 
level. It further estimated the 31 correlation coefficients and found 
l6 of them significant at 0.03 level and 7 of them significant at 0.01 
level. The study finally concluded that "the empirical evidence ... 
adeq.uately supports Linder's thesis that trade in manufactures will "be 
18 
more intense when internal demand structures are similax." 
Interestingly, the data used in this study to test Linder hypothesis 
for trade intensity in manufactured goods is the same total imports 
(primary and non-primary imports) data employed by Linder himself which 
is, in fact, inappropriate for the purpose. Secondly, the study ignores 
distance variahle assuming zero transportation cost which amounts to 
treating different countries as spaceless points contrary to the fact. 
Additionally, the model excludes market size effect from consideration. 
Moreover,"rank-order correlations which fail to account for the distances 
"between incomes will miss the possibility" of explaining "flourishing 
trade between countries on the same level of living, or a decline in 
19 
such trade when incomes pass through certain zones." The supportive 
evidence generated by this study is, therefore, neither wholly satisfactory 
nor as strong as claiiaed by the authors. 
20 
Hoftyzer study specifies the regression model of the following form 
X = cc + x -.x [5] 
where 
X 
Ij = aversLge propensity to import of country "i" 
from Denmark (Germany) times 1000; 
i = 1 30 
Xp. = I.-I. while I represents income percapita; 
i = 1 30 
-^ I^bid. p.268 
19 
C.P. Kindleberger, "Technology Factor in World Trade Matrix; 
Comments," in The Technology Factor in International Trade( New York; 
National Bureau of Economic Research, 1970) p.282. 
20 
Hoftyzer, op .c i t . (The model i s impl ic i t but not s ta ted e icp l ic i t ly ) . 
_ 9'4' -
X„. = 100 log D. . representing the steamer distance 
between major ports of countries "i" and " j " 
defined atiove. 
The results obtained for Denmark and Germany are reproduced below: 
X^ = 14.70 - 0.0025 X„ - 0.0140 X„ ; R^ =.422 
^ (-1.116) 2 (-2.509) ^ 
Denmark []63 
X^ = 146.73 - 0.0276 X_ - 0.1305 X_ ; R^ =.538 
^ (-1.682) ^ (-3.860) ^ 
Germany \_'f\ 
In Tx>th the equations Linder variable, X , becomes insignificant. The 
dlstaince variable, X„ , emerges significantlly at 1 percent in case of 
Denmark and at 5 percent for Germany. Hoftyzer further tested the 
performance of Linder variable by substituting U.S.A. as country " j " for 
which the Sailors-Qureshi-Cross study obtained significant rank correla-
tion coefficient at one percent level. He gathered the following 
evidence: 
X^ =533.89 - 0.0158 Xg - 0.562 X^ ; R^ =.4676 
(-1.304) (-4.853) 
U.S .A. [8] 
Again, the Linder variable performs poorly while the distance variable 
improves in performajice. In short, the results of this study are not in 
agreement with the preference similarity hypothesis claiming preponderence 
of percapita income similarity as a trade determinant factor. The model, 
however, involves only two regressors and the sample is also very small. 
22 
The Sharma-Murthy study i s a multiple regression analysis involving 
^•^oftyzer, Ibid , p.696. 
Sharma-Murthy, o p . c i t . 
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econometric model of the following form: 
where 
+ Uy -[9] 
X. . = log of exports of country "i" to 
importing countries " j " 
X = constant term 
Y. = log of GNP of country "J" 
Y. = log of percapita income of country 
* 
Y = log of alisolute difference of percapita 
ij income of trade partners, Linder variable, 
D. . = log of shipping distance iDetween countries 
ij 
•i" and " j " 
U. . = stochastic term 
i = 1,...^ 
j = 1,..49. 
The regression results of this study reveal that the GKP and the 
distance variable overshadow the Linder variable. While the individual 
coefficient signs of this variable are all negative as expected, its 
performance is rather very poor. In short, the predominance of Linder 
variable is relegated to statistical insignificance and Linder's claim 
for percapita income based trade intensity hardly receives any support 
from this statistical exercise. 
Out of foregoing studies, Linder, Hirsh-Lev and Sailors-Qureshi-
Cross studies support. Linder hypothesis as claimed by respective authors, 
vfhile Hufbauer, Hoftyzer and Sharma-Murthy studies generate statistical 
-96-
evidence leaning on the other side. Learner discards investigation of 
23 
Linder hypothesis considering it a "non theory." Gruber-Vernon note 
that the "large differences between importing and exporting countries," 
in PC. . representing percapita income difference variable in their 
regression model, "are associated with h i ^ trade levels." If the 
gap in percapita income between Importer and exporter have any effect 
on the level of world trade, "that effect is to augment such trade, not 
25 to reduce it." 
The sample size involved in these studies is, however, not sufficient-
ly large. A full blooded investigation of Linder hypothesis, therefore, 
warrants use of larger international cross section data with more country 
coverage to generate statistical evidence concerning the preference 
similarity aspect. 
Empirical Investigation; The key contributor^' elements to the 
success of an empirical investigation include appropriate model specifica-
tion, adeq.uacy of the sample size, authenticity of data and the dependa-
bility of its sources. A discussion of these elements now seems in order. 
A- Model Specification; An examination of the preceding studies 
and their critical appreciation reveal that the use of rank order 
23 
Edward E. Learner, "The Commodity Composition of International 
Trade in Manufactures: An Empirical Analysis," Oxford Economic Papers 
September, 197^, P.354. 
2k 
William H. Gruber and Raymond Vernon, "The Technology Factor in 
a World Trade Matrix," in The Technology Factor in International Trade 
ed. by Vernon (Washington, B.C.: National Bvireau of Economic Research, 
1970), p.261. 
^^Ibid. 
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correlation techniq.ue is inappropriate to test Linder hypothesis, 
while Hufbauer's trade intensity index model measuxes the demand struc-
ture similarity between the trading partners as opposed to percapita 
income based trade intensity. Neither of these models is, therefore, 
expected to produce meaningfully convincing results. Gruber-Vernon,Hirsh-
Lev, Hoftyzer and Sharma-Murthy studies employ linear regression models 
containing different form of regressand and the different number and form 
of regressors. The present study also leans in favor of using a linear 
form of regression model specified below. 
^ ^ ^l^ij ^  "ij LlO] 
w^ here 
X. . = log of exports of manufactured goods 
^ from exporting coiintry "i" to importing 
country " j " 
Y.^ = log of percapita income differentials 
of trade partners ij 
U. . = the stochastic term of the functional 
"^  relations 
i = 1 14 
j = 1 68; 1 57 for Australia. 
This model represents a straight test of Linder's preference 
similarity version while the Y. . denotes variable solely relied upon 
by Linder. However, the investigation need not be overly restricted to 
the Linder variable alone. The distance variable, an appropriate and 
accepted proxy for transportation cost, is added into the eq.uation to 
P6 
Kindleberger, op.cit. 
-yo-
examine relative performance of Linder variable. 
hi - ^ +^ 1 \i *^z % * "ij tnJ 
vrtiere 
D. . = log of the shipping distance "between 
"^ exporting countries "i" and importing 
countries " j " 
1 = 1 1^ 
j = 1 , 68; 1, 57 for Australia. 
The demand for manufactured Importables is, however, functionally 
related not only to percapita income differentials and the transporta-
tion cost but also to the percapita income levels, a proxy for tastes, 
and, the size of gross national product, a proxy for the size of market. 
The econometric model is, therefore, fuirther expanded to empirically 
investigate the preference similarity hypothesis in association with the 
transportation cost, individual incomes or tastes, and the market size 
27 
hj-pothesis. 
ij 1 ij 2 ij 3 J 
wnere 
+ X., Y, + U. . [12] 
X. . = log of exports of msinufactured goods 
"^ from country "i" to country " j " 
27 
The variables included in the model do not exhaust the list. 
The additional variables that do exert influence on the volume of exports 
or imports include the quality of human skills, the degree of industriali-
zation, non-market trade barriers, political association, the formation 
of custom unions and its membership and the level of economic growth. 
However, the transformation of qualitative aspects of these determinants 
into econcmetrically usuable quantitative form is almost impossible given 
the present state of statistical knowledge. 
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* 
Y.. = log of percapita income differentials 
-^ of countries "i" and " j " 
D. . = log of shipping distance between 
•^  countries "i" and " j " 
Y. = log of noirdnal GNP of country " j " 
Y. = log of percapita income level of country 
U.. = the stochastic term of the functional 
"^ relation 
i = 1, 14 
j = 1 68 
1, 57 for Australia. 
In order to avoid economic disturlsance that may arise because of 
the presence of unknown nonlinearity functional relation, the model 
has been transformed into the double log linear form " because it 
corresponds to the assiamption of constant elasticity between X and Y 
and the simple application of lineair methods to the logrithms produces 
directly an estimate of that elasticity" and further permits use of 
29 
single equation technique of ordinary least squares. This technique 
has received priority over other econometric methods of estimation 
pO 
John Johnston, Econometric Method ( New York: McGraw-Hill 
Book Company, 1972) pp.51-52; also please refer to A.S. Goldberger, 
Econometric Theory ( New York; John Wiley and Sons Inc. 1964) pp.213-
2l6; R.J. Wonnacott, and T.K. Wonnacott, Econometrics (New York: 
John Wiley and Sons Inc. 1970) pp.81-95» A Koutsoyiannis, Theory of 
Econometrics ( Harper and Row Publisher Inc. 1973) PP-131-133• 
29 , 
David S. Huang, Regression and Econometric Methods ( New York: 
John Wiley and Sons Inc. 1970); Potluri Rao and Roger LeRoy Miller, 
Applied Econometric ( Belmont; California; Wadsworth Publishing Co., 
Inc. 197171 
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"because of its high degree of intelligibility, simplicity and modesty 
in terms of computational cost and data requirements, not to mention 
the resulting optimal properties of its parajiieters and its wide spread 
use in the contemporary econometric research. 
(b) The Sample Size; The sample size involved in the study 
covers industrial nations situated at both ends of Atlamtic Ocean, 
Pacific Ocean, and, in the Mediterranean sea among "i" countries while 
countries " j " are scattered all over the globe. They range in size 
from as small a nation as Hong Kong to as large a country as Canada — 
the second largest in the world. In terms of the size of gross national 
product and the percapita income levels, they represent a vast variety 
of nations. Viewed from economic structure point, the sample includes 
economies that place a heavy reliance on the market mechanism as well 
as those economies that practice economic federalism where both private 
and public sectors coexist in harmony. With respect to the respectability 
of the sample size, it may be mentioned that the volume of the flow of 
manufactured goods of countries "i" to countries " j " totals to/91•97 
percent of their non-primary exportables representing over 80 percent 
of the entire world trade of manufactures during the year 1972. Obviously, 
the sample is a fairly representative package. 
Selection of the countries included in the study is dictated 
by uniformity considerations and such sample selection standards as 
bias-proof inclusion of elements, respectability of its size, and fairly 
representative character of the sample. Additional considerations which 
figured in the selection include diversified natiire of the economies 
TABLE 16 
EXPORTS OF MANUFACTUEES 
PERCENTAGE AND SAMPLE SIZE. 
1972 
Coimtries Exports of 
countries 
Exports of 
countries 
Percent 
- age N 
(3/2)100 
Australia 
Belgium-Lux. 
Canada 
Denmark 
France 
Germany 
Italy 
Japan 
Netherland 
Norway 
Spain 
Sweden 
U.K. 
U.S.A. 
1.517,^37 
13,224,J^24 
11,750,693 
2,408,972 
19,097,997 
41,511,159 
15.631.701 
27,090,156 
10,228,033 
2,444,488 
2,488,539 
6,874,297 
20,625,843 
33.768,195 
979,889 
12,739,141 
11,587,930 
2,246,997 
16,975,081 
38,388,239 
14,437,006 
23,841,612 
9.454,906 
2,327,967 
2,290,846 
6,425,778 
18,822,298 
31,392,400 
64.58 
96.33 
98.61 
93.28 
88.88 
92.48 
92.36 
88.01 
92.44 
95.23 
92.06 
93.48 
91.26 
92.96 
57 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
TOTAL 208,661,934 191,910,090 91.9? 
Source: World Trade Annuals, Statistical Office of the 
United Nations (New York: Walker and Co.,1972) 
Volumes II, III and TV. Columns 2 and 3 indicate 
aggregation of SITC categories 5, 6, 7 and 8. 
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and the varying percenteige contribution of foreign trade to the origin 
of their GNP. The data avallahlllty, however, limited the uniformity 
standard to 68 countries In general and to ^"^ countries for Australia 
In particular. 
Data Sources and Dependability; The trade data by countries and 
by commodities is released by the United Nations Organizations in the 
World Trade Annuals on yearly basis. The trade figures are arranged 
to conform the standard International trade classification, SITC, and 
reported in millions of U.S. dollars. The figures for the year 1972 
used in the study represent aggregation of exportables for categories 
30 
from V to VIII. Theoretically A's exports etre B's imports and, therefore, 
the world exports must match world imports. In practice, however, this 
is not the case. The yearly figures for the two sets of data never agree 
partially because of the time consumed in transportation and partially 
due to price differences arising from tariffs in importing countries. 
In this respect the export figures are superior to its counter-'"Jaxt. 
The data for nominal GNP and the percaplta Income levels come from 
World Military Expenditures and Arms Trade I963-I973, published by the 
State Department, USA, in 1975• In the Interest of uniformity, various 
country currencies are converted into the US dollars and reported in 
millions for GNP in the book. The shipping distances between major ports 
of countries "1" and countries "j" in nautical miles have been taken 
from The Distances Between Ports published by the U.S. Naval Oceanographlc 
Office in I965. 
30 
An aggregation of category V,Chemicals; category VI, Basic Manufac-
ture; category VII, Machine and Transport Equipment, and, category VIII 
Misc. McLnufactured Goods, amounts to trade in manufactured goods. 
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In short, the data plugged into the equations is drawn from hi^ily 
dependable sources, it is consistently comparable and marked by suf -
ficiency of uniformity. The country selection meets almost all the set 
research standards req.uired for the inclusion of elements in the sample 
selection. 
Statistical Evidence; While preference similarity is the study 
focus, the scope of this research encompasses consideration of the 
effects of transportation cost, tastes and the market size on interna-
tional trade. The statistical evidence is, therefore, subdivided into 
two segments. Section A presents the facts relating to the preference 
similarity aspect of Linder hypothesis while part B smalyses trade from 
•a broader perspective. 
A- Preference Similarity Version; Risking repetation, the preference 
simila.rity proposition predicts inverse relationship between the percapita 
income differentials of trading partners, Y.. , and the volume of exports, 
X. .. Statistically, the negativity of regression coefficient is essen-
tial to establish hypothesized relationship. The preponderajicy of Y. . 
as a trade determinant factor is, of course, subject to statistical 
significance of regression results. 
The regression results of the empirical form of equation 10 , 
representing unadtiltrated test of Linder hypothesis, are contained in 
table 17. The regression coefficients for Australia, Belgium-Luixemburg, 
Canada, Germany, Italy, Japan, Netherland, Norway, U.K. and U.S.A. yield 
negative signs indicating the hypothesized relationship. The size of the 
coefficients indicate the degree of sensitivity among regressor and the 
TABLE 17 
REGRESSION RESULTS: 
STRICTLY LINDER HYPOTHESIS 
h5 =^^°^^ir"ij 
Countries 
1 
Australia 
Belgium-Lux. 
GaJiada 
Denmark 
France 
Germany 
Italy 
Japan 
Netherland 
Norway 
Spain 
Sweden 
United Kingdom 
U.S.A. 
a 
2 
6.80if 
6.896 
4.960. 
7.768 
6.718 
8.301 
5.309 
5.750 
8.682 
6.568 
3.023 
4.292 
6.180 
9.364 
Estimated 
coefficient 
3 
- 1.014 
-(2.547)* 
- 0.766 
-(4.207)* 
- 0.261 
-(1.598)** 
- 1.164 
-(6.650)* 
- 0.587 
-(2.905)* 
- 0.966 
-(4.169)* 
- 0.196 
-(0.731) 
- 0.253 
-(1.289) 
- 1.294 
-(5.557)* 
- 0.883 
-(4.300)* 
0.318 
(1.499)** 
0.005 
(1.917)** 
- 0.356 
-(2.621)* 
- 1.194 
-(3.755)* 
F Value 
4 
6.487 
17.696 
2.553 
44.218 
8.432 
17.383 
0.534 
1.661 
30.883 
18.488 
2.246 
3.675 
6.371 
14.100 
R2 
5 
.11 
.21 
.04 
.40 
.11 
.21 
.01 
.03 
.32 
.22 
.03 
.05 
.09 
.18 
N 
6 
57 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
* Significant at 1 ^  level. ** Significant at 5 ^  level. 
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31 
regressand. The numerical values of the regression coefficients for 
Australia,-1.014, Denmark,-1.164, U.S.A.,-1.194, and Netherland, -1.294, 
for instance, indicate respective percentage change in X, . produced hy 
one percentage change in Y. . as opposed to -0.58? in Prance and -0.35o 
in U.K. The lowest value of a registered for Canada is 4.96. A nonzero 
o 
f intercept supports an hypothesis associated view that an uneven distri^ bu-I 
tion of income keeps trade from extinction regardless of percapita income 
disparity of trade-partners. The non-negativity of coefficient, a, , 
for Spain and Sweden, however, casts an unfavorable reflection on Linder 
proposition. 
Following the standard econometric techniq^ ue of examining the 
significance of regression coefficient estimates, the Student "t-test" 
has "been employed to analyse them. The conceptual inconsistency of 
positive values of estimated parajneters with the preference similarity 
proposition demands use of one tail-test. The "t-values" of coefficients 
for Australia, Belgium-Luxemburg, Denmark, France, Germany, Netherland 
Norway, U.K. and U.S.A. are significant at 1 percent level. It Is sig-
nificant at 5 percent for Canada, -1.598> and. insignificant for Italy 
I and Japaji. The cases of Spain and Sweden with non-negative coefficients 
and their "t-values" significant at 5 percent level, warp the theory. 
Nevertheless, the supportive evidence is overwhelming. 
The goodness of parameter estimates must satisfy theoretical 
a priori standard, statistical norm, and, the econometric criterion. The 
preceding analysis meets theoretical standard in view of the expected 
3lThe transformation of value of variahle into logarithm in an 
econometric model produces an estimate of elasticity representing 
percentage change in one variable generated by percentage change in 
another. 
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hypothesized sign of the coefficients. Econometric criteria is eq.ually 
fulfilled in the light of model specification designed strictly in terms 
of Linder hypothesis to investigate its empirical validity. The statisti-
cal criterion relating to the explanatory power and predictive value of 
the model is, however, still unexplored. 
The most commonly used criteria involves analysis of the percentages 
of variations in the dependant variable explained by independent variable 
32 
indicating an overall goodness of fit of the regression line. "A high 
2 2 33 
R indicates a good fit of a posited relation and a low E a poor fit." 
2 
The computed t-values of Rs , table 1? column 5» are distressingly low 
ranging from .01 for Italy to a maximum of .40 for Denmark. In fact, the 
Rs for Australia .11, Belgium-Luxemburg .21, Canada .04, France .11, 
Germany .21, Italy .01, Japan .03, Norvray .22, Spain .03, Sweden .05$ 
U.K. .09 and for U.S.A. .18, do not exceed even .25 indicating that not 
even 25 percent variations are explained by the fitted regression line. 
Clearly the over-all explanatory power of the model is extremely low 
and makes it difficult to swallow Linder's preponderancy stress on the 
percapita income similarity of trading partners as a trade determinant 
factor. 
The analysis of the theory formation strength of Linder variable, 
4(|. 
Y. . , warrants examination of its performance in a multiple regression 
model of the empirical forms of eq.uations 11 and 12. The estimates of 
3? 
Robert S. Pindyck and Daniel L. Rubinfeld. Econometric Models 
and Economic Forecasts ( New Yorks McGraw-Hill Book Co., 1976). 
•^ -^ David S. Huang. Regression and Econometric Methods (New Yorks 
John Wile and Sons, 1970)?.82. 
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parameters of equation 10, 11 and 12 are presented respectively in 
columns 2, 3 and ^  of table 18 along with their corresponding "t-values" 
in parentheses. A visual comparison of the perforsaance of Linder variable 
reveals that the size of its regression coefficients progressively 
declines as the number of regressors increases in the equation. It 
must, however, be mentioned that the estimates of parameters a,, P, and 
X, do not render themselves to immediate comparison. Estimates of (X, 
represent gross regression coefficient in contrast to the partial regres-
sion coefficient estimates evinced by P- and X-. The slope obtained 
by regressing a criterion variable on a solitary regressor differs from 
35 
the slope obtained by regressing it on more than one predictor variables. 
Mathematically, 
if Y = f (X^ , Xg) 
and ^2 " ^ ^ ^1^ 
then dY/dX^ = hY/^X^+ idX^/dX^)(^Y/^X^) 
To tide over coefficients' intercomparison deficiency one can again turn 
to the traditional test of significance of the parameter estimates "by 
means of Student "t-test" and adjusted R defined as R = l-(l-R ) —;—_, 
n-k-1 
31). , 
^^The estimated partial regression coefficeint, Pi = -1.473f with 
distance for Australia first rises but later it declines, Xi = --S^St 
as additional predictor variables aire added. For Sweden the sign changes 
in the hjrpothesized direction while for France and U.S.A. opposite happens. 
35 
C.Radhakrishna Rao. Linear Statistical Inference and Its 
Applications( New York: John Wiley and Sons, 1973)5 Arthur S. Goldberger. 
Topics in Regression Analysis (New York: The Macmillan Co. 1968),p. 28. 
•^  A. Koutsoyiannis. The Theory of Econometrics (New York: 
Barnes and Noble, 1973) p.118. 
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to examine the overall goodness of the fit."^' 
The "t-values" of estimated coefficients p, continue to be signifi-
cant at 1 percent for Australia -k.lQ}, Denmark -3.38^f Netherland -3.031, 
U.K. -2.531 and U.S.A. -3.48? as opposed to 9 regression coefficient 
estimates of a, in eq.uation 10. Suarprisingly, none of the estimates 
of coefficient \^ in the regression model of the form of equation 12, 
is significant either at 1 percent or 5 pextjent level. Only one "t-veilue" 
for Australia -1.449 with correct sign is significant at 10 percent level. 
For four countries including Canada, Rrance, Germany and U.S.A. even the 
sign of regression coefficients flipps in the wrong direction violating 
even a priori theoretical criterion. Positivity of these regression 
coefficients clearly indicates that the dissimilarity in percapita incomes 
of trading partners does not exert any adverse influence on the volume 
of trade. However, it does exercise some trade augmenting effect instead. 
the 
.38 
—2 
An examination of adjusted R s related to regression model of 
form of eq.uation 11 reveals that the inclusion of distance variable' 
brings an improvement in the explanatory power of the econometric model. 
Hovrever, the percentages of unexplained variations still persists at an 
—2 
unacceptably h i ^ level of more than 50 percent. The adjusted Rs of the 
•^  David S, Huang (p.8l) and Yamane suggest this formula for the 
adjustment of Ir while Koutsoyiannis and Shoyle R. Searle prefer n-k 
instead of n-k-1 in the denominator. However, if the "n" is large the 
oiitcome is not expected to differ drastically. 
•^ "The addition of more independent variables to the regression 
equation can never lower R^ and is likely to ra3.se it."(Pindyck ajid 
Rubinfeld, p.58). However, it can be adjusted, R 2, to the dgrees of 
freedom "to compare th£ strength of the additions of variables.. .This 
makes it possible for R| < R? "(Huang, p.8l) depending on jthe increase 
bro^ ight about in R by addition of variable. The adjusted R2 may assume 
"even negative value, ...In which case R^ should be interpreted as being 
equal to zero."(Koutsoyiannis, p.124). 
-in-
form of regression eq.uation 12 show a marked improvement resulting from 
the inclusion of gross national product, a proxy for the size of market, 
_2 
and percapita income, a proxy for tastes. The adjusted R s range from 
.53 for Japan to .82 for Belgium-Luxemburg and in seven out of fourteen 
cases its numerical value is .70 or higher. 
The empirical evidence offers two statistical phenomena circumscrib-
ing the preference similarity hypothesis. The negativity of regres -
sion coefficients in a majority of cases lends some credence to the 
—2 
hypothesized relationship. On the contrary, extremely low R attri-
butable to the estimates of gross regression coefficients, 0C~ ; the 
reduced number of significant parameter estimates for P^, auid the un-
—2 
acceptable level of R for regression model of the empirical form of 
eq^ uation 11; and, the statistical insignificance of the estimates of X, 
in equation 12 coupled with the conversion of U- signs of parameters in 
the wrong direction, seen to sq.eeze life out of the preference similarity 
hypothesis. On balance, the Linder variable, Y.., certainly lacks the • 
theory formation strength overly attributed to it. 
B- Competing Trade Hypothesis; The Ricardian comparative (cost) 
advantage and the factor endowment theories have invited criticism for 
treating nations as spaceless points and excluding individual tastes 
from consideration. The size of the market, generally associated with 
the economic success of U.S.A. and the E.E.C., has also received currency 
in the literature. The composite econometric model must, therefore, 
examine the statistical validity of these trade determinant factors in 
conjunction with the preference similarity hypothesis. The two models 
of the empirical form of equations 11 and 12 are specified for the 
TABLE 19 
REGRESSION RESULTS 
LIKDER AND THE DISTANCE VARIABLES. 
hi ' Po * Vlj * »2"lj * °lj 
Countries 
1 
h 
2 
Estimated Coefficients 
3 t 
F value 
^ 
R2 
6 
Australia 
Belgium-Lux. 
Canada 
Denmark 
France 
Germany 
Italy 
Japan 
Netherland 
Norway 
Spain 
Sweden 
United Kingdom 
U.S.A. 
15.840 
8.78i^  
7.^57 
8.845 
3.203 
9.247 
7.621 
11.424 
9.398 
8.622 
5.952 
7.423 
7.825 
11.702 
• 1.473 
•(4.183)* 
• 0.285 
•(1.582) 
- 0.240 
-(1.485) 
• 0.684 
•(3.384)* 
- 0.339 
•(1.170) 
• 0.631 
-(2.233)** 
- 0.007 
-(0.027) 
• 0.345 
•(1.923)** 
• 0.750 
-(3.031)* 
- 0.478 
-(2.062)** 
0.243 
(1.235) 
0.003 
(1.297) 
- 0.325 
•(2.531)* 
- 1.091 
-(3.^87)* 
• 1.975 
•(4.702)* 
• 0.993 
(5.161)* 
• 0.710 
•(1.757)** 
• 0.756 
•(3.860)* 
• 0.767 
•(4.411)* 
- O.58I 
•(1.975)** 
- 0.818 
•(3.553)* 
• 1.389 
•(3.352)* 
• 0.714 
•(4.107)* 
- 0.946 
•(3.158)* 
• 0.785 
•(3.488)* 
• 0.869 
•(4.190)* 
- 0.497 
•(2.779)* 
• 0.747 
-(2.188)** 
15.5^3* 
25.601* 
2.361 
34.218* 
15.122* 
11.024* 
6.625* 
3.776* 
27.538* 
15.485* 
7.399* 
11.079* 
7.616* 
9.847* 
.37 
.44 
.08 
.51 
.42 
.25 
.17 
.21 
M 
.32 
.19 
.26 
.19 
.23 
*Significant at 1 % level. ** Significant at 5 % level. 
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purpose. 
The clarity of theoretical concepts and determination of criteria 
in a complex statistical exercise of this nature may yield high dividends. 
Normally, price and demand move in the opposite direction. The coef-
ficient estimates pertaining to distance factor must yield negative 
sign because of its trade restraining influence by raising the price. 
Contrariwise, the demand for importables and the percapita income level 
are positively related and so are the size of G.N.P., a proxy for the 
market size, and the volume of trade. The parameter estimates of per-
capita income, Y. , and Y. must carry positive sign to satisfy theoreti-
cal criteria. A coefficientwise analysis follows. 
Linder Variable, Y. . : The preceding section deals with Linder 
variable at length. It may be added, however, that the shrinking size 
of its estimated coeffcients reflects a substatntial decline in its 
importance as additional explanatory variables are included in the model. 
In case of Denmark, for Instance, coefficient estimate of OL , -l.l6^, 
( without any other variable, table 1?) declines to P,, -0.68^ ( with 
distance, table 19) and further to X,, -0.030 ( with distance, G.N.P. 
and percapita income, table 20) reflecting various level of responses 
associable with a one percent change in Y. .. It behaves in a deteriorat-
ing fashion in a majority of cases and its attendant insignificant 
"t-values", particularly in empirical form of eq_uation 12, confirm its 
poor showing. 
The Distance Variable; D. . : All the regression coefficients of 
distance variable yield hypothesized negative sign in both the empirical 
form of equations 11, table 19, and equation 12, table 20. Their "t-values" 
-116-
in both the econometric models are significant at 1 percent level for 
10 out of 14 countries including Australia, Belgium, Denmark, France, 
Italy, Japan, Netherland, Norway, Spain and Sweden, and, at 5 percent 
for Germany. Additionally, in case of Canada, -1.757, and U.S.A.,-2.188, 
it is significant at 5 percent level in equation 11 only. The "t-value" 
however, becomes insignificant for Canada, -1.307» as two additional 
explanatory variables are added in equation 11. On the contrary, the 
"t-value" for U.S.A., -3.691, in equation 12, acq.uires 1 percent level 
of significance. One plausible explanation lies in the differential 
price structures of manufactures offered for exports by the twin alroost 
similarity situated nations. Finally, in case of U.K., the "t-value", 
-2.779f table 19, significant at 1 percent turns insignificant, -0.936, 
table 20, with the expansion of regressors. It is probably due to U.K's 
high dependence on trade and her affiliation with the European Economic 
TABLE 21 
ORIGIN OF G.N.P. FROM EXPORTS. 
UNITED KINGDOM 
Year 
1970 
1971 
1972 
1973 
1974 
Source: 
Billions of Sterl-
ing pound 
Exports 
11.27 
12.64 
13.24 
16.82 
22.20 
International 
G.N.P. 
51.34 
57.17 
63.37 
72.88 
82.38 
Financial 
Exports as 
a percent 
of G.N.P. 
22 
22 
21 
23 
27 
Statistics 
(Washington,D.G.: I.M.FTJ Vol.XXIX 
May 1976, p.379. Percentages have 
been computed. 
Community, Free Trade Area and Commonwealth of Nations. Nevertheless, 
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the sign of its regression coefficient is negative. The overall per-
formance of the distance variable well conforms with the a priori 
theoretical criterion. 
Percapita Income; Y. : Thirteen parameter estimates of Yj are 
positive with the solitary exception of Netherland with coefficient of 
-0.0^1, and its "t-value" -0.312. The contradictory evidence is, how-
ever, very weak. It indicates that a one percent rise in percapita 
income, Y,, of Netherland's trading partner leads to 0.0^1 decline 
in her exports. This phenomenon is consistent with the consumer behavior 
associahle to the inferior goods. One plausible interpretation may be 
that Netherland's exportables are inferior to that of competiting indus-
trial nations further reflecting, perhaps, a lower level of technologi-
cal competence. 
The magnitudes of parameter estimates amd the attendant "t-values" 
of Y. do not exhibit a consistent pattern beyond positivity of the sign. 
The "t-values" are significant at 1 percent level for United, 2.^5» at 
5 percent level for Germany, 2.218, Italy 2.38^, and U.S. i.&lk; and at 
10 percent level for Belgium-Liixemburg, 1.570, Denmark 1.44, France 1.474 
Norway 1.4o6 and Spain 1.544. It is insignificant for Australia, Cajiada 
Japan and Sweden. Evidently, this variable fails to q.ualify as an important 
determinant of the volume of trade. 
The Size of G.N.P. - Market Size Hypothesis; Y. s The estimates of 
regression coefficients of G.N.P. variable, Y., invariably manifest 
hypothesized positive relationship with X. .. Their magnitudes range from 
0.514 for France to 0.798 for Australia. The "t-values" associable to 
respective parameter estimates range from a low 4.855 fo^ Norway to a 
hig^ of 10.393 iox Belgium-Luxemburg and are significant at 1 percent 
- 118 -
level in all cases. Evidently, the empirical evidence strongly supports 
the market size hypothesis and Y. emerges a relaiahle determinant factor 
of X^.. 
Overall Significance; Comprehensive Treatment: Econometrics provide 
numerical value for parameters of economic relationship while the relevajice.-
of estimation depends on the imderlying theoretical construct and proper 
formulation of econometric model. The pairwise orthogonality like 
experimentally controlled disciplines is, however, inconceivable in 
social sciences. Economic functions suffer from multicollinearity which 
is a phenomenon inherent in most relationships due to the nature of 
economic magnitudes. The relevant consideration, therefore, is not its 
presence but its severity or the tolerance level. Klein suggests that 
multicollinearity is not necessarily a problem unless it is high relative 
to the overall degree of multiple correlation among all variables simul-
39 tameously. Statistically, collinearity is harmful if 
XiXj > Ej.,,^ jj^  j ^ ^ 
2 
where r is the simple correlation between any two explanatory variable, 
2 ^ 
and R is the overall multiple correlation of the relationship. The 
collinearity test employed in this statistical exercise did not reveal 
39 / 
L.R. Klein., Introduction to Econometrics (London: Prentice-Hall 
International, 1962) pp. 64 and 101. 
kO 
D.E. Farrar and R.R. Glauber criticise Klein in their article 
on "Multicollinearity in Regression Analysis: The Problem Revisited" in 
The Review of Economics and Statistics. Vol.49,196? pp.92-10?. The 
computer facilities here are, however, not designed to run their test. 
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any intolerable level of mul-ticollinearity. It may be added, however, 
that the original formulation of the econometric model included two 
additional variables representing G.N.P. of exporting country, Y^, and 
the population, P., which Had to be dropped one by one because of 
h i ^ multicollinearity leaving four regressors in the model. 
2 
The coefficient of multiple determination, R , measures the pro-
portion in Y explained by multiple regression eq.uation indicating the 
—2 
goodness of fit. Its adjustment to the degrees of freedom, R , helps 
compare the strength of addition of variables. The F statistic, on the 
2 42 
other hand, measures "the significance of the R statistic". It helps 
implement the comparison of a-ny two variables and tests the null hypothe-
sis. Its high value shows "concordance of the data with the assumption"43 
of the model reflecting that "the model accounts for a significant 
it 44 portion of the variation in the Y-varlable." "The more significant 
the relationship denoted by the regression the higher the value of F*. 
_2 
A comparison of the numerical values of R and F statistic, table 22, 
reveals that the empirical form of regression equation 12 is superior 
41 
Linnman has suggested population as an explanatory variable 
and a determinant factor of trade volume. It is, however, indirectly present 
in the percapita income. 
T'indyck and Rubinfeld., op.cit. p.60. 
43 
-'^ E.J. Williams., Recession Analysis ( New York: John Wiley and 
Sons, 1959) 
44 / 
S.R. Searle, Linear Model ( New York: John Wiley and Sons 
1971). p. 104. 
45 
Koutsoyiannis., op.cit. 152. 
-IZ'i' -
2 
to its counterparts. The adjusted E registers an improvement invariably 
in all cases. The F values experience dramatic improvement with the 
additions of distance, D. .; G.N.P., Y.; and percapita income, Yj, 
variables in the empirical form of eq_uation 10. 
The F-statistic improves for Australia from 6.48? to 2'4-.742; for 
Belgium from 17.69? to 74.98'f; for Canada from 2.553 to 22.481; for 
France from 8.432 to 26.028; for Italy from 0.534 to 60.032; for Japan 
from 1.661 to 19.776; for Netherland from 30.88 to 63.204; for Spain 
from 2.246 to 20.308; for Sweden from 3.675 to 44.488; for U.K. from 
6.371 to 29.415, and, for U.S.A. from 14.1 to 40.422. The least improve-
ment comes in Denmark where it rises from 44.218 to 45.444. In all the 
fourteen cases the F-statistic is significant at 1 percent level. Con-
clusively, the model expansion leads to superior explanatory strength 
as transpires from F-statistic and shows improvement in the explained 
2 —2 
proportion of X. . as reflects from R or R . 
Among the individual regressors, Y., followed by D. . turns out 
to be the most influential determinajit of trade. The Y. while indicates 
postulated relationship, performs poorly. The performance of Linder 
variable, Y. ., fails to establish a clearcut hypothesized relationship 
and fsills far short of theory formulation attributes. 
*/ W fc/ t* W 
n m K ^ K 
CiHAPTER VII 
CONCLUSION 
Scanning from the theoretical constructs of Ricardo, Heckscher-
Ohlin and others, trade theorists tend to examine trade flows In terms 
of resoixrce-lntenslty or In the light of their consistency or Incon -
slstency with a set of theoretical expectations. Trade theory seems 
to possess inherited complacency of turning inward to refinements 
rather than outward to the advancements forthcoming in the compatihle 
fields of economic theory to keep up with the changing economic environ-
ment. The course of its main stream, for instance, was unappreciably 
affected during 1930s by the advancements in the marco or micro branches 
of economic theoiy flowing from the appearances of The General Theory 
or The_Economics of Imperfect Competition. The pure theory of trade 
retained its static character ajid the implicit competitive notion. 
The newer versions that flowered in the field, especially during the 
1960s, preserved its comparative fragrance. 
Regressing momentarily, the one factor dual commodity Ricardian 
model of comparative (cost) advantage originates in the labor theoiry 
of value. In a scale free, international immobility and the differen-
tial production function situation, the labor contents in a commodity 
determine its value. The relative factor productivity gives rise 
to the international movement of commodities. Money plays a neutral 
David Ricardo, The Principles of Political Economy and Taxation 
( Cambridge: England, I9II edn.; First published in I817). 
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role and the real economic variables are determined independently of 
the monetary system. The Ricaxdian model is, however, viewed with 
jaundiced eye. Its overly restrictive character, timeless treatment 
and its overstress on the cost aspect immensely weaken its structiire. 
Its inability to determine exchange ratio and explain the structiire 
of production are further adverse reflections on its utility. 
2 
The two-country-two-commodity-two-factor Heckscher-Ohlinian 
model comprises two basic propositions representing (i) Heckscher-
Ohlin theorem, popularly known as factor endowment theory of trade, ajid 
(ii) the factor price eq.uaLlization theorem. The former explains trade 
on a structural basis. In a homogeneous production function world, 
the exportables of a country stress the abundant factor obtainable 
at a relatively favorable price. The differential factor prices and 
the factor components in a commodity initiate international flow of 
goods. The eq.ualization theorem stresses the price equalization tendency 
resulting from trade. The movement of goods essentially promotes 
demand for abundant factor in an exporting country simiiltaneously 
relieving the scarcity pressure in the importing nation. In the process, 
however, the abundancy is rewarded while the scarcity is penalized but 
the factor return disparity is narrowed. Likewise, the prices of traded 
commodities tend to move in the direction of eq.uality. Conjunctively, 
the theory goes behind the comparative advantage to link the economic 
2 
Eli F. Heckscher,"The Effects of Foreign Trade on the Distribution 
of Income," in the Readings in the Theory of International Trade(Homewood: 
Illinois, Richard D. Irwin, Inc.,1950)i Bertil Ohlin, Interregional and 
International Trade (Cambridge, Mass: Harvard University Press, 1933)• 
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structure of a country with its trade, and, the traxie theory with the 
neo-classical theory of income (production) ajid distribution. The model, 
however, suffers from possible reversibility of factor proportion, 
spaceless treatment of countries, trade transformation over period of 
time and the lack of consideration of "the character of domestic demand 
3 ^ 
and ... domestic market." The empirical studies conducted by Leontief 
Vemon-Gruber, Hufbauer and Tatemoto-Ichimura even question the factor-
abundance base of trade. 
As an off shoot of Leontiefs statistical investigation of the 
Heckscher-Ohlinian model, some new trade theories emerged in the field. 
The commodity composition of trade, asserts Kravis, is primarily a 
3 
^Staffan Burenstam Linder, An Essay on Trade and Transformation 
( New York: John Viley and Sons, 196I). 
W. Leontief, "Domestic Production and Foreign Trade: The 
American Capital Position Re-examined" in the Readings in International 
Economics, ed. by Caves and Johnson (Horaewood: Richard D. Irwin, 1968); 
Leontief paradox has been confirmed by Hufbauer, "The Impact of National 
Characteristics and Technology on the Commodity Composition of Trade in 
Manufactured Goods," and by Raymond Vernon and William Gruber, "The 
Technology Factor in a World Trade Matrix," both in the Technology 
Factor in International Trade ed. by Raymond Vernon (New York: National 
Bureau of Economic Research, 1970). 
-'I'l.Tatemoto and S. Ichimura, "Factor Proportions and Foreign Trades 
The Case of Japan," Review of Economics and Statistics, Vol. ^ 1(November 
1959)» p. 70. However, R. Bhardwaj, "Factor Proportions and the 
Structure of Indo-U.S. Trade," Indian Economic Journal, Vol. 10 (October 
1962), D.F, Wahl, "Capital and Labor Requirements for Canada's Foreign 
Trade," Canadian Journal of Economics and Political Science, Vol.27(8/6l) 
and W. Stopler and Roskamp, "Input-Output Table for East Germany with 
Application to Foreign Trade," Bulletin of the Oxford University, Vol. 
23 (November I961), provide favorable evidence. 
Irving Kravis, "Availability and Other Influences on the 
Commodity Composition of Trade," Journal of Political Economy, Vol. LXIV, 
February I956, pp.143-155. 
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function of "availability" and the trade tends to confine in the products 
"not available at home" in absolute terms or in relation to demand. 
The international demonstration effect provides a cushion to the genera-
tion of demand and consequently the flow of goods. The statistical 
evidence, however, fails to support "demonstration effect" as a major 
demand determining factor. The theory further neglects consideration 
of the "product stage" in its life cycle. 
The product life cycle theory of trade examines the movement of 
a product from cradle to the grave by placing it into different stages 
representing "new product", "maturing product" and the "standardised 
product" It relies primarily on the "timing of innovation, the effect 
7 
of scale of economies and the rules of ignorance and uncertainties." 
The product and the compsirative advantage seq.uentially move through 
the successive stages of product development. The theory, however, 
ignores the time factor, the existence of trade barriers and the 
consideration of exogeneous factors. The assumptuous unrestricted 
movement of goods and capital, a factor of production, amounts to reduc-
ing sovereign trading nations to the members of a nonexisting world 
federation. The identity of tastes of international consumers and its 
dependence on percapita income is, in fact, the Linder thesis adveinced 
earlier in I96I. 
Flavored with the ingredients of monopolistic competition, the 
7 
Raymond Vernon, "International Investment and International Trade 
in the Product Cycle," Quarterly Journal of Economics, Vol. LXXX, No. 2 
May 1966, pp. 190-207; Seev Hirsh, Location of Industry and International 
Competitiveness ( Oxford: Clarendon Press, 19^7X1 
-129-
o 
percaplta income based preference similarity proposition advocates 
9 
trad.e intensity among trading partners exhibiting similar demand 
structiires. Implicitly, the percapita income resemblance implies the 
demand structure similarity on the one hand and the increased trade 
flow on the other. Hufbauer empirically examined the former proposi-
tion by specifying the following econometric model. 
S X. M. 
n m jn TI 
V^  S X? E M2 
n in n jn 
where 
TI = the trade intensity index reflecting 
trade structure 
X. = exports of commodity "n" as a percentage 
of country i's total exports, and 
M. = imports of commodity "n" as a percentage 
^ of country j's total imports. 
The statistical evidence generated in this study fails to support 
the percapita income based demand stmcture similarity aspect of the 
Linder hypothesis. 
o 
S.B. Linder, An Essay on Trade and Transformation (New York: 
John Wiley and Sons, I96I). 
Q 
The "trade intensity" in this context refers to the volume of 
trade in manufactured goods consisting of SITC categories 5f 6, ? and 
8. 
G.C. Hufbauer, "The Impact of National Characteristics and 
Technology on the Commodity Composition of Trade in Manufactured 
Goods," in the Technology Factor in International Trade, ed. by 
Raymond Vernon (New York: National Bureau of Economic Research, 1970). 
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The latter aspect concerning the .percaplta income based trade 
Intensity has been statistically investigated by Linder, Gruber-
12 13 14 15 
Vernon, Hirsh-Lev, -^  Sailors-Qureshi-Cross, Hoftyzer, ^  and Sharraa-
Murthy, The statistical findings differ, however. The studies conducted 
by Linder, Hirsh-Lev and Sailors-Qureshi-Cross generated favorable 
evidence while the statistical investigations carried out by Gruber-
Vemon, Hoftyzer and Sharma-Murthy reached contradictory conclusions. 
The present study further examined the preference similarity aspect of 
Linder hypothesis by making use of the recent data and expanding the 
coimtry coversLge. 
The strai^t test of Linder hypothesis involved specification 
Linder, op.cit. 
12 
William H. Gruber and Raymond Vernon, "The Technology Factor 
in a World Trade Matrix," in the Technology Factor in International 
Trade, ed. by Raymond Vernon ( Washington D.C. : National Bureau of 
Economic Research, 1970). 
•^ Z. Hirsh and Baruch Lev, "Trade and Percapita Income Differen-
tials: A Test of the Burenstam Linder Hypothesis," World Development, 
(September, 1973). 
J.W. Sailors, V.A. Qureshi and E.M. Cross, "Empirical 
Verification of Linder's Trade Thesis," Southern Economic Journal 
(October, 1973). 
•^  John Hoftyzer, "Empirical Verification of Linder Thesis: 
Comment," Southern Economic Journal ( April 1975)• 
E.L. Sharma and N.R.V. Murthy, "Trade Theory: An Empirical 
Verification of Preference Similarity Proposition," The Annals of Mid-
south Academy of Economists ( forthcoming ). 
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of econometric model of the following form. 
where 
X. . = log of the exports of raanufactiired goods 
^ from exporting country "1" to importing 
country " j " 
Y. . = log of percapita income differentials 
"^  of trading partners 
U.. = the stochastic term of the functional 
•'••^  relations 
i = 1, ,1^ 
j = 1 , ,68; 1 57 for Australia. 
Statistically, the model tests a proposition that the percapita 
income differentials of trading partners and the volume of trade are 
inversely related. The estimated coefficients of a-, must, therefore, 
he negative to he consistent with the hypothesized relationship. In 
12 out of l'^  cases the regression coefficients carry the correct sign 
but the goodness of fit of the regression line is extremely poor as 
— 2 
the overwhelming majority of R s are lower than 0.25. The statistical 
results, on balance, do not seem to support the theory formulation 
attributes of the percapita income based preference similarity propo-
sition. 
¥ith a view to improve the explanatory power of the model, the 
regression eq.uation of the following form was further specified to 
include the shipping distance, a proxy for the transportation cost. 
x, j - p + g^f^^ + e^D^. + u^j [6.11] 
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X . . 
• 
Y. . 
' ' i . 
U. . 
= 
= 
= 
i 
J 
where 
log of the exports of manufactured goods 
of country "i" to country " j " 
log of the absolute difference of per-
capita incomes of the trading partners, 
the Linder variable 
log of the shipping distance between 
countries "i" and " j " , a proxy for the 
transportation cost. 
the stochastic term of the functional 
relations 
= 1 1^ 
= 1, 68; 1,... .57 for Australia, 
The distance variable is expected to function as a trade braking 
force. Similar to the Linder variable, it must also reflect inverse 
relationship to satisfy a priori theoretical criteria. The statistical 
results of the regression model reveal that the coefficient estimates 
of the Linder variable yield negative sign again in 12 out of the 1^ 
cases. However, the respective "t-values" are significant at 1 percent 
level only for 5 countries as opposed to 9 in the preceding model indicat-
ing a downward slide. The coefficient estimates of the distance 
variable carry hypothesized sign in all cases with their "t-values" 
significant at 1 percent level in 11 out of 1^ cases. For the remaining 
3 countries the "t-values" are significant at 5 percent level. 
The performance of Linder variable is poor when compared with 
either its countei> part in the previous model or to the distance variable 
in the same regression equation. However, the explanatory power of 
the model has improved as transpires from the Improvement in the adjusted 
_2 
Rs in each instance, but the unexplained percentage of variation still 
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remalns high adversely reflecting on the goodness of fit of the regres-
sion line. 
The demand for manufactures is functionally related not only to 
the percapita income similarity and the transportation cost but also 
to the level of percapita income — a proxy for tastes— and the size 
of the gross national product — a proxy for the size of market. The 
econometric model is, therefore, further expanded to test the statistical 
validity of the preference similarity hypothesis in conjunction with 
the distance, gross national product and the percapita income variables. 
ij 1 ij 2 ij 3 J ^ 0 
where 
+ U.^ [6.12] 
X.. = log of the exports of manufactured goods 
of country "i" to country "j" 
* 
Y^  ^  = log of the absolute difference of percapita 
incomes of the trading partners —the Linder 
variable 
D. . = log of the shipping distance between 
"^  countries "i" and " j " — a proxy for the 
transportation cost 
Y. = log of the percapita income of impoirting 
•^  country " j " 
Y. = log of the G.N.P. of country " j " 
U. . = the stochastic term of the functional 
"^  relations 
i = 1 .1^ 
j = 1 ,68; 1, 57 for Australia. 
- 13^ -
The model examines statistical validity of the hypotheses 
developed in chapterIto analyse trade determining influence of the 
various factors. The empirical investigation reveals poor performance 
of the Linder variable. Its non-negative coefficient estimates for 
Canada, France, Germany and U.S.A. fail to meet a priori theoretical 
criteria. The exports of these nations constitute 50*88 percent of 
the total exports of countries "i" and account for 51*3 percent of 
the total imports of manufactures hy countries " j " . The non-negativity 
of coefficient estimates clearly indicates that the percaplta income 
differentials of the trading partners do not exert any adverse influence 
at least in 50 percent of the traded manufactures. Further, in other 
cases where the coefficient estimates yield correct sign, none of the 
"t-values" is significant at 1 or 5 percent level. Briefly, the statis-
tical evidence fails to support the percapita income based trade 
intensity hypotheses. 
The coefficient estimates pertaining to the size of gross national 
product reflect hypothesized relationship in each case with all of their 
"t-values" significant at 1 percent level. The distance variable 
also performs well. All of its coefficient estimates are in conformity 
with the postiolated theoretical criteria and in 11 out of 14 cases 
their "t-values" are statistically significant at 1 percent level while 
it is significant at 5 percent in one case. The performance of per -
capita Income variable is relatively poor indicating that the individual 
tastes are not the strong determinant factor of imports in manufactures. 
The predominance of public sector share in imports commensurable to 
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the developmental national plans of developing economies is one plausible 
explanation. 
Summarily, the empirical evidence refutes hypothesis 1 concern-
ing the preference similarity proposition and fails to support the 
theory formulation contribution of individual tastes, hypothesis 4. 
The market size, hypothesis 3» functions as a strong trade stimulating 
force while the transportation cost, hypothesis 2, does exercise trade 
braJcing influence on the flow of goods. 
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APPENDIX A-
AUSTRALIA : COUNTRY "i" 
COMPUTER INPUT DATA, 1972. 
Countries 
"3" 
1 
1. Argentina 
2 . A^ustria 
3 . Belgliim-Liix. 
^ . Brazil 
5 . Canada 
6. Chile 
7. Columbia 
8. Costa Rica 
9. Cyprus 
10. Denmark 
11. Dominican Rep. 
12. Ecuador 
13. Egypt 
14. Finland 
15. Preince 
16. Germany 
17. Ghajia 
18. Greece 
19. Hong Kong 
20. India 
21 . Indonesia 
22. I ran 
logX^^ 
2 
3.74 
3.02 
3.73 
3.37 
4.22 
3.63 
2.69 
1.75 
2.54 
3.07 
2.32 
2.62 
1.85 
3.37 
4.32 
^.73 
2.61 
2.99 
4.77 
^.39 
4.61 
4,12 
l o g Y . 
3 
4.44 
4.31 
4.56 
4.70 
5.01 
3.91 
3.91 
3.06 
2.88 
4.32 
3.26 
3.31 
3.89 
4.10 
5.30 
5-^2 
3.33 
4.10 
3.56 
4.76 
3.99 
4.21 
l o g Y . 
4 
3.04 
3.44 
3.57 
2.70 
3.68 
2.93 
2.55 
2.79 
3.06 
3.62 
2.61 
2.49 
2.36 
3M 
3.59 
3.62 
2.34 
3.14 
2.95 
1.99 
1.89 
2.70 
log I . 
5 
3.33 
2.68 
2.67 
3.44 
3.17 
3.38 
3.46 
3.42 
3.32 
2.98 
3.45 
3.47 
3.48 
2.69 
2.80 
2.99 
3.48 
3.27 
3.37 
3.50 
3.50 
3M 
log D , . 
6 
3.806 
3.919 
4.127 
3.883 
4.001 
3.799 
3.903 
3.898 
3.851 
4.111 
3.932 
3.861 
3.832 
4.041 
4.112 
4.107 
3.953 
3.875 
3.373 
3.5^2 
3.206 
3.766 
(Continued) 
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APPENDIX A 
CoTintries 
1 
23. Iraq 
24. Ireland 
25. Israel 
26. Italy 
27. Jamaica 
28. Japan 
29. Kenya 
30. Korea 
31. Kuwait 
32. Letnon 
33. Ll^ jya 
34. Malaysia 
35* Mexico 
36. Netherland 
37. New Zealand 
38. Nigeria 
39. Norway 
40. Pakistan 
41. Panama 
42. Philippines 
43. Portugal 
44. Saudi Arabia 
45. Singapore 
46. South Africa 
47. Spain 
log X^^ 
2 
2.85 
2.47 
3.18 
4.13 
3.72 
5.02 
3.40 
4.11 
3.11 
1.79 
2.72 
4.54 
3.16 
4.41 
5.39 . 
3.15 
3.45 
3.45 
2.61 
4.51 
2.29 
2.86 
4.70 
4.90 
3.04 
logY. 
3 
3.57 
3.73 
3.84 
5.07 
3.19 
5.47 
3.29 
3.99 
3.58 
3.32 
3.67 
3.67 
4.61 
4.92 
3.92 
4.03 
4.18 
3.84 
3.11 
4.02 
3.91 
3.65 
3.46 
4.29 
4.66 
logy. 
4 
2.02 
3.26 
3.34 
3.34 
2.91 
3.45 
2.19 
2.47 
3.68 
2.85 
3.36 
2.61 
2.87 
3.54 
3.46 
2.27 
3.58 
2.04 
2.92 
2.41 
2.98 
2.89 
3.12 
2.93 
3.12 
log?,. 
5 
3.50 
3.15 
3.02 
3.03 
3.39 
2.66 
3.49 
3.47 
3.19 
3.40 
2.98 
3.45 
3.40 
2.37 
2.58 
3.48 
2.76 
3.50 
3.38 
3.47 
3.36 
3.39 
3.28 
3.38 
3.28 
log B^. 
6 
3.752 
3.992 
3.840 
4.137 
3.917 
3.476 
3.735 
3.465 
3.745 
3.847 
3.888 
3.575 
3.959 
4.096 
3.107 
4.073 
4.114 
3.668 
3.885 
3.264 
3.955 
3.778 
3.282 
3.745 
4.080 
(Continued) 
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Countries 
1 
^8. Sri Lanka 
^9. Sweden 
50. Switzerland 
51. Thailand 
52. Trinidad 
53. Turkey 
54. United Kingdom 
55- United States 
56. Uruguay 
57. Venezuela 
log X^. 
log X.^ 
2 
3.26 
3.79 
3.^ 
4.39 
3.70 
2.95 
5.22 
5.07 
2.19 
3.13 
APPENDIX A 
AUSTRALIA 
-
log Y^ log Y^ 
3 
3.14 
4.62 
4.48 
3.89 
3.01 
4.20 
5.19 
6.06 
3.40 
4.15 
4 
2.03 
3.71 
3.68 
2.30 
3.03 
2.63 
3M 
3.74 
2.93 
3.09 
log \ . 
5 
3.50 
3.28 
3.17 
3.48 
3.33 
3.45 
2.68 
3.36 
3.38 
3.49 
log D^. 
6 
3.521 
4.124 
3.929 
3.455 
3.948 
3.881 
4.081 
3.809 
3.826 
3.807 
= log of the total exports of manufactured goods 
from the exporting country "i" to importing 
country " j " 
log Y, 
log Y, 
log \ . 
log D,. 
= GNP of the importing country ( in log form). 
= log of percapita income of the importing 
country "3" 
log of the percapita income differential hetween 
importing and exporting countries. 
log of the shipping distance between countries 
Soiirce i World Military ExTJenditure and Arms Trade 1963-73 . U.S. 
Arms Control and Disarmament Agency (Washington, D.G. ) 
First Edition, 1975; World Trade Annuals, Statistical 
Office of the United Nations (New York: Walker and Co. 
1972) Volumes II, III and IV; Th£ Official Associated Press 
Almanac 1973» p.568 ( for Hong Kong ) . Logs have been 
computed. 
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BELGIUM-LUXEMBOURG : COUNTRY "i" 
COMPUTER INPUT DATA,1972. 
Countries "j" 
1 
1. Algeria 
2. Argentina 
3. Australia 
^. Austria 
5. Brazil 
6. Canada 
7. Chile 
8, ColumMa 
9. Costa Rica 
10. Cyprus 
11. Denmark 
log X,. 
2 
4.63 
if.40 
4.49 
4.96 
k.75 
4.89 
3.88 
3.90 
3.46 
3.78 
5.08 
12. Dominican Repub. 3'69 
13. Ecuador 
Ik, Egypt 
15. El Salvador 
16. Finland 
17. Premce 
18. Germany 
19. Ghana 
20. Greece 
21. Guatemala 
22. Hong Kong 
3.40 
3.61 
3.45 
4.65 
6.44 
6.52 
3.24 
4.94 
3.66 
4.75 
logY. 
3 
3.81 
4.44 
4.62 
4.31 
4.70 
5.01 
3.91 
3.91 
3.06 
2.88 
4.32 
3.26 
3.31 
3.89 
3.05 
4.10 
5.30 
5.42 
3.33 
4.10 
3.33 
3.56 
logY. 
4 
2.64 
3.04 
3.51 
3.44 
2.70 
3.68 
2.93 
2.55 
2.79 
3.06 
3.62 
2.61 
2.49 
2.36 
2.48 
3.44 
3.59 
3.62 
2.34 
3.14 
2.59 
2.95 
log Y.. 
5 
3.51 
3.42 
2.67 
2.97 
3.51 
3.01 
3.45 
3.53 
3.49 
3.41 
2.69 
3.52 
3.53 
3.54 
3.53 
2.98 
2.20 
2.71 
3.5^ 
3.36 
3.52 
3.45 
log D^. 
6 
• 3.254 
3.827 
4.127 
3.483 
3.721 
3.455 
3.920 
3.736 
3.75^ 
3.514 
2.559 
3.597 
3.725 
3.519 
3.75^ 
3.010 
2.009 
2.441 
3.587 
3.488 
3.752 
3.993 
(Continued) 
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Countries 
"J" 
1 
23. Iceland 
24. India 
25. Indonesia 
26. Iran 
27. Iraq. 
28. Ireland 
29. Israel 
30. Italy 
31. Ivory Coast 
32. Jajnaica 
33. Japan 
34. Jordan 
35. Kenya 
36. Korea 
37. Kuwait 
38, Le"bnon 
39. Liberia 
40. Litya 
41. Malaysia 
42. Mexico 
43. Morocco 
44. Netherland 
45. New Zealand 
46. Nigeria 
47. Norway 
log X^. 
2 
3.68 
4.60 
3.95 
4.62 
4.23 
4.36 
4.95 
5.76 
3.94 
3.63 
4.99 
3.47 
3.80 
3.74 
3.89 
4.33 
4.24 
4.10 
3.94 
4.48 
4.14 
6.40 
3.78 
4.31 
4.99 
log y. 
3 
2.90 
4.76 
3.99 
4.21 
3.57 
3.73 
3.84 
5.07 
3.25 
3.19 
5.47 
2.85 
3.29 
3.99 
3.58 
3.32 
2.55 
3.67 
3.67 
4.61 
3.64 
4.92 
3.92 
4.03 
4.18 
logY. 
4 
3.58 
1.99 
1.89 
2.70 
2.02 
3.26 
3.34 
3.34 
2.59 
2.91 
3.45 
2.46 
2.19 
2.47 
3.68 
2.85 
2.34 
3.36 
2.61 
2.87 
2.42 
3.54 
3.46 
2.27 
3.58 
log \ . 
5 
2.09 
3.56 
3.56 
3.51 
3.56 
3.28 
2.18 
3.18 
3.52 
3.46 
2.96 
3.53 
3.55 
3.53 
3.03 
3.48 
3.54 
3.15 
3.52 
3.47 
3.54 
2.36 
2.93 
3.55 
2.07 
log D^. 
6 
3.249 
3.802 
3.933 
3.811 
3.823 
2.777 
3.527 
3.346 
3.601 
3.634 
4.050 
3.567 
3.798 
4.036 
3.664 
3.527 
3.548 
3.391 
3.886 
3.797 
3.141 
2.083 
4.055 
3.619 
2.799 
-1/4-1-
A P P E N D I X B 
Countries 
1 
log X^. 
2 
logY. 
3 
log Y. 
4 
log Y^. 
5 
log D^^ 
6 
48. Pakistan 
49. Panama 
50. Philippines 
51. Prtugal 
52. Saudi AraMa 
53. Senagal 
54. Singapore 
55. South Africa 
56. Spain 
57. Sri Lanka 
58. Sweden 
59. Switzerland 
60. Thailand 
61. Trinidad 
62. Tunisia 
63. Turkey-
s'. United Kingdom 
65. United States 
66. Uruguay 
67. Venezuela 
68, Yugoslovia 
3.90 
3.61 
3.81 
4.64 
4.34 
3.5^ 
4.18 
4.66 
5.19 
2.99 
5.31 
5.43 
3.84 . 
3.28 
3.89 
4.63 
5.75 
5.96 
3.23 
4.63 
4.71 
3.84 
3.11 
4.02 
3.91 
3.65 
3.01 
3.46 
4.29 
4.66 
3.14 
4.62 
4.48 
3.89 
3.01 
3.32 
4.20 
5.19 
6.06 
3.40 
4.15 
^.33 
2.04 
2.92 
2.41 
2.98 
2.89 
2.41 
3.12 
2.93 
3.12 
2.03 
3.71 
3.68 
2.30 
3.03 
2.59 
2.63 
3.44 
3.74 
2.93 
3.09 
3.02 
3.56 
3.46 
3.54 
3.44 
3.^ 7 
3.5^ 
3.38 
3.46 
3.38 
3.56 
3.15 
3.01 
3.5^ 
3.42 
3.52 
3.52 
2.98 
3.27 
3.46 
3.39 
3.^ 3 
3.788 
3.688 
3.986 
3.033 
3.602 
3.409 
3.925 
3.789 
3.117 
3.830 
3.213 
2.95^ 
3.952 
3.608 
3.328 
3.386 
2.644 
3.531 
3.794 
3.626 
3.4^^ 
Source: World Military Expenditure and Arms Trade 1963-73t U.S.Arms 
Control and Disarmament Agency (Washington, D.C.) First Edn. 
1975; World Trade Annuals, Statistical Office of the United 
Nations ( New York: Walker and Co. 1972) Volumes II,III and 
IV; The Official Associated Press Almanac 1973> p.5^8 ( for 
Hong Kong). Logs have been computed. 
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CANADA : COUMTRY "I" 
COMPUTER INPUT DATA, 1972 
Countries 
1 
1. Algeria 
2. Argentina 
3. Australia 
4. Austria 
5. Belgium-Lux. 
6. Brazil 
7. Chile 
8. Columbia 
9. Costa Rica 
10. Cyprus 
11. Denmark 
log X^^ 
2 
2.83 
4.74 
5.01 
3.59 
4.69 
4.76 
3.85 
4.31 
3.78 
3.44 
4.00 
12. Dominican Repub. 4.05 
13. Ecuador 
14. Egypt 
15. El Salvador 
16. Finland 
17. France 
18. Germany 
19. Ghana 
20. Greece 
21. Guatemala 
22. Hong Kong ' 
3.66 
3.28 
3.50 
3.78 
4.77 
5.09 
3.60 
3.79 
3.58 
4.20 
logY. 
3 
3.81 
4.ii4 
4.62 
4.31 
4.56 
4.70 
3.91 
3.91 
3.06 
2.88 
4.32 
3.26 
3.31 
3.89 
3.05 
4.10 
5.30 
5.42 
3.33 
4.10 
3.33 
3.56 
logY. 
4 
2.64 
3.04 
3.51 
3.44 
3.57 
2.70 
2.93 
2.55 
2.79 
3.06 
3.62 
2.61 
2.49 
2.36 
2.48 
3.44 
3.59 
3.62 
2.34 
3.14 
2.59 
2.95 
log \ . 
5 
3.63 
3.56 
3.17 
3.28 
3.01 
3.63 
3.59 
3.64 
3.61 
3.55 
2.73 
3.64 
3.65 
3.65 
3.65 
3.30 
2.94 
2.72 
3.65 
3.52 
3.64 
3.58 
log D. . 
6 
3.490 
3.909 
4.001 
3.637 
3.443 
3.666 
3.744 
3.425 
3.410 
3.659 
3.689 
3.233 
3.449 
3.662 
3.501 
3.615 
3.441 
3.513 
3.718 
3.640 
3.499 
3.767 
(Continued) 
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Countries 
1 
23. Iceland 
2k. India 
25. Indonesia 
26. Iran 
27. Iraq 
28. Ireland 
29. Israel 
30. Italy 
31. Ivory Coast 
32. Jamaica 
33 • Japcin 
34. Jordan 
35. Kenya 
36. Korea 
37. Kuwait 
38. Lebnon 
39. Liberia 
40.1ibya 
41. Malaysia 
42. Mexico 
43. Morocco 
44. Netherland 
45. New Zealand 
46. Nigeria 
47. Norway 
log X^^ 
2 
2.86 
4.84 
3.96 
4.32 
3.17 
3.85 
4.22 
4.59 
3A9 
4.42 
5.02 
2.25 
3.67 
4.10 
3.40 
3.81 
4.17 
3.50 
4.09 
4.88 
3.23 
4.98 
4.52 
4.08 
3.97 
log Y. 
3 
2.90 
4.76 
3.99 
4.21 
3.57 
3.73 
3.8^ 
5.07 
3.25 
3.19 
5.^ 7 
2.85 
3.29 
3.99 
3.58 
3.32 
2.55 
3.67 
3.67 
4.61 
3.64 
4.92 
3.92 
4.03 
4.18 
logY. 
4 
3.58 
1.99 
1.89 
2.70 
2.02 
3.26 
3.34 
3.3^ 
2.59 
2.91 
3.45 
2.46 
2.19 
2.47 
3.68 
2.85 
2.34 
3.36 
2.61 
2.87 
2.42 
3.54 
3.46 
2.27 
3.58 
log Y.. 
5 
2.96 
3.67 
3.67 
3.63 
3.67 
3.47 
3.40 
3.41 
3.64 
3.59 
3.29 
3.65 
3.66 
3.65 
1.66 
3.61 
3.65 
3.39 
3.64 
3.60 
3.65 
3.10 
3.27 
3.66 
2.96 
log d^. 
6 
3.288 
3.884 
3.873 
3.892 
3.901 
3.407 
3.670 
3.5^9 
3.725 
3.254 
3.630 
3.697 
3.881 
3.708 
3.896 
3.671 
3.685 
3.577 
3.955 
3.576 
3.427 
3.456 
3.792 
3.760 
3.525 
(continued) 
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Countries 
"J" 
1 
48. Pakistan 
49. Pajiama 
50. Philippines 
51. Prtugal 
52. Saudi Arabia 
53. Senagal 
54. Singapore 
55. South Africa 
56. Spain 
57. Sri Lanka 
58. Sweden 
59. Switzerland 
60. Thailand 
61. Trinidad 
62. Tunisia 
63. Turley 
64. United Kingdon 
65. United States 
G6. Uruguay 
67. Venezuela 
68. Yugoslovia 
log X^^ 
2 
3.90 
3.85 
4.20 
4.05 
3.74 
3.13 
3.85 
4.52 
4.29 
4.57 
4.42 
4.42 
3.88 
4.08 
2.71 
4.04 
I 5.80 
6.98 
3.35 
5.12 
4.29 
APPENDIX 
logY. 
3 
3,m 
3.11 
4.02 
3.91 
3.65 
3.01 
3.46 
4.29 
4.66 
3.14 
4.62 
4.48 
3.89 
3.01 
3.32 
4.20 
5.19 
6.06 
3.40 
4.15 
4.33 
C 
logY. 
4 
2.04 
2.92 
2.41 
2.98 
2.98 
2.41 
3.12 
2.93 
3.12 
2.03 
3.71 
3.68 
2.30 
3.03 
2.59 
2.63 
3.44 
3.74 
2.93 
3.09 
3.02 
log \ . log D^^ 
5 
3.66 
3.59 
3.65 
3.58 
3.60 
3.65 
3.54 
3.59 
3.53 
3.67 
2.60 
0.00 
3.66^ 
3.56 
3.64 
3.63 
3.29 
2.91 
3.58 
3.54 
3.57 
Source: World Military Expenditure and Arms Trade 1963-731 U.S. 
Arms Control and Disarmament Agency (Washington, D.C. ) 
First Edition, 1975 ; World Trade Annuals, Statistical-
Office of the United Nations ( New York: Walker and Co. 
1972) Volumes II, III and IV; The Official Associated 
Press Almanac 1973» p.658 ( for Hong Kong ). Logs have 
6 
3.873 
3.361 
3.780 
3.394 
3.726 
3.471 
3.850 
3.812 
3.418 
3.907 
3.560 
3.648 
3.965 
3.314 
3.534 
3.571 
3.380 
2.778 
3.750 
3.508 
3.614 
been computed. 
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APPENDIX D 
DE-NMRK : COUimiY "i" 
COMPUTER INPUT DATA, 1972. 
Countries 
1 
1. Algeria 
2. Argentina 
3 . Austra l ia 
4 . Austria 
5. Belgium-Lux. 
6. Brazil 
7. Canada 
8. Chile 
9. GolumMa 
10. Costa Rica 
11 . Cyprus 
log X^^ 
2 
3.71 
3.85 
4.08 
4.75 
4.52 
4.41 
4.47 
3.68 
3.64 
2.88 
3.43 
12. Dominican Repu'b.3.24 
13. Ecuador 
Ik. Egypt 
15. El Salvador 
l 6 . Finland 
17. France 
18. Germany 
19. Ghana 
20. Greece 
21 . Guatemala 
22. Hong Kong 
3.44 
3.75 
2.84 
4.90 
4.89 
5.44 
3.07 
4.13 
. 2.So 
3.86 
l o g Y . 
3 
3.81 
4.44 
4.62 
4.31 
4.56 
4.70 
5.01 
3.6l 
3.91 
3.06 
2.88 
3.26 
3.31 
3.89 
3.05 
4.10 
5.30 
5.42 
3.33 
4.10 
3.33 
3.56 
l o g y . 
4 
2.64 
3.04 
3.51 
3.44 
3.57 
2.70 
3.68 
2.93 
2.55 
2.79 
3.06 
2.61 
2.49 
2.36 
2.48 
3.44 
3.59 
3.62 
2.34 
3.14 
2.59 
2.95 
log Y. . 
5 
3.57 
3.49 
2.98 
3.16 
2.69 
3.57 
2.73 
3.52 
3.58 
3.55 
3.48 
3.58 
3.59 
3.60 
3.59 
3.16 
2.51 
1.36 
3.60 
3.45 
3.58 
3.52 
l o g D , . 
6 
3.354 
3.855 
4.111 
3 . 5 ^ 
2.917 
3.756 
3.512 
3.895 
3.698 
3.738 
3.572 
3.639 
3.757 
3.576 
3.783 
2.883 
2.948 
2.537 
3.673 
3.549 
3.782 
4.012 
(Continued) 
APPENDK D 
Countries 
1 
23. Iceland 
24. India 
25. Indonesia 
26. Iran 
27. Iraq. 
28. Ireland 
29. Israel 
30. Italy 
31. Ivoiy Coast 
32. Jamaica 
33. Japan 
34. Jordan 
35. Kenya 
36. Korea 
37. Kuwait 
38. Lebnon 
39. Liberia 
40. Libya 
41. Malaysia 
42. Mexico 
43. Morocco 
44. Netherland 
45. New Zealand 
46. Nigeria 
47. Norway 
log X^^ 
2 
4.27 
3.70 
3.52 
4.11 
3.63 
4.24 
3.76 
4.64 
3.11 
2.94 
4.40 
2.90 
3.52 
3.27 
3.44 
3.59 
4.76 
3.5^ 
3.52 
3.68 
3.70 
4.84 
3.60 
3.58 
5.39 
log Y 
3 
2.90 
4.76 
3.99 
4.21 
3.57 
3.73 
3.84 
5.07 
3.25 
3.19 
5M 
2.85 
3.29 
3.99 
3.58 
3.32 
2.55 
3.67 
3.67 
4.61 
3.64 
4.92 
3.92 
4.03 
4.18 
log Y. 
4 
3.58 
1.99 
1.89 
2.70 
2.02 
3.26 
3.3^ 
3.3^ 
2.59 
2.91 
2.45 
2.46 
2.19 
2.47 
3.68 
2.85 
2.3^ * 
3.36 
2.61 
2.87 
2.42 
3.5^ 
3.46 
2.27 
3.58 
log \ . 
5 
2.56 
3.61 
3.61 
3.57 
3.61 
3.78 
3.30 
3.30 
3.58 
3.53 
3.15 
3.59 
3.61 
3.59 
2.77 
3.5^ 
3.60 
3.28 
3.58 
3.5^ 
3.59 
2.85 
3.12 
3.60 
2.57 
log D^^ 
6 
3.056 
3.843 
3.957 
3.843 
3.853 
3.000 
3.587 
3.432 
3.651 
3.673 
4.067 
3.617 
3.831 
4.045 
3.848 
3.586 
3.604 
3.470 
3.913 
3.824 
3.266 
2.651 
4.070 
3.853 
2.117 
(continued) 
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APPENDIX D 
Countries 
1 
log X,. 
2 
log Y. 
J 
3 
logY. 
k 
log Y,. 
5 
log D^ ^ 
6 
48. Pakistan 3.48 
49. Panama 3.59 
50. Philippines 3-59 
51. Portugal 4.19 
52. Saudi Aratia 3.40 
53. Senegal 2.65 
54. Singapore 3.70 
55. South Africa 4.l6 
56. Spain 4.37 
57. Sri Lanka 2.99 
58. Sweden 5.66 
59. Switzerland 4.85 
60. Thailand 3.55 
61. Trinidad 2.84 
62. Tunisia 3.27 
63. Turkey 3-73 
64. United Kingdom 5.47 
65. Unitd States 5.13 
66. Uruguay 2.43 
67. Venezuela 3.76 
68. Yugoslovia 4.05 
3.84 
3.11 
4.02 
3.91 
3.65 
3.01 
3.46 
4.29 
4.66 
3.1^ 
4.62 
4.48 
3.89 
3.01 
3.32 
4.20 
5.19 
6.06 
3.40 
4.15 
4.33 
2.04 
2.92 
2.41 
2.98 
2.89 
2.41 
3.12 
2.93 
3.12 
2.03 
3.71 
3.68 
2.30 
3.03 
2.59 
2.63 
3.44 
3.7^ 
2.93 
3.09 
3.02 
3.61 
3.53 
3.59 
3.51 
3.53 
3.59 
3.46 
3.52 
3.46 
3.61 
2.97 
2.73 
3.60 
3.^ 9 
3.58 
3.58 
3.16 
3.13 
3.52 
3M 
3.50 
3.822 
3.722 
4.006 
3.193 
3.653 
3.484 
3.944 
3.821 
3.237 
3.860 
2.75^ 
2.845 
3.970 
3.649 
3.413 
3.642 
2.930 
3.580 
3.825 
3.665 
3.511 
Source: World Military Expenditirre and Arms Trade 19§2zl2> ^•^• 
Arms Control and Disarmajaent Agency (Washington, D.C.) 
First Edition, 1975; World Trade Annuals, Statistical 
Office of the United Nations [New York: Walker and Go. 
1972) Volumes II, III and IV; The Official Associated 
Press Almanac 1973> p.568 ( for Hong Kong ); Distances 
Between Ports (Washington, D.C, United States Naval 
Oceanographic Office, I965). Logs have been computed. 
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APPENDDC E 
FRANCE : COUNTRY "i" 
COMPUTER INPUT DATA, 1972. 
Countries 
" j " 
1 
1. Algeria 
2. Argentina 
3 . Austra l ia 
4 . Austria 
5. Belgium-Lux. 
6. Brazi l 
7. Canada 
8. Chile 
9. ColumMa 
10. Costa Rica 
11 . Cyprus 
12. Denmark 
log X^^ 
2 
5.62 
4.89 
4.88 
5.28 
6.30 
5.25 
5 .3^ 
4.61 
4.54 
3.74 
4.25 
5.27 
13. Dominican Repuli. 3^72 
Ik. Ecuador 
15. Egypt 
16. El Salvador 
17. Finland 
18. Germany 
19. Ghana 
20. Greece 
2 1 . Guatemala 
22. Hong Kong 
3.88 
4.59 
3.5^ 
4.99 
6.60 
3.5^ 
5.30 
3.74 
4.56 
l o g Y . 
3 
3.81 
4.44 
4.62 
4.31 
4.56 
4.70 
5.01 
3.91 
3.91 
3.06 
2.88 
4.32 
3.26 
3.31 
3.89 
3.05 
4.10 
5.42 
3.33 
4.10 
3.33 
3.56 
l o g Y . 
4 
2.64 
3.04 
3.51 
3.44 
3.57 
2.70 
3.68 
2.93 
2.55 
2.79 
3.06 
3.62 
2.61 
2.49 
2.36 
2.48 
3.44 
3.62 
2 .3^ 
3.14 
2.59 
2.95 
log ?^. 
5 
3.36 
3.44 
2.80 
3.04 
2.21 
3.53 
2.94 
3.48 
3.5^ 
3.51 
3.^3 
2.51 
3.5^ 
3.55 
3.56 
3.55 
3.05 
2.54 
3.56 
3.39 
3.54 
3.47 
log D^^ 
6 
1.132 
3.797 
4.112 
3.^15 
2.644 
3.684 
3.463 
3.897 
3.699 
3.719 
3.^51 
2.830 
3.642 
3.759 
3.657 
3.785 
3.127 
2.771 
3.535 
3.421 
3.784 
3.973 
(Continued) 
SS. 
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Countries 
"0" 
1 
23. Iceland 
24. India 
25. Indonesia 
26. Iran 
27. Iraq. 
28. Ireland 
29. Israel 
30. Italy 
31. Ivory Coast 
32. Jamaica 
33• Japan 
34. Jordan 
35. Kenya 
36. Korea 
37. Kuwait 
38. Letnon 
39. Li"beria 
^ . Libya 
M . Malaysia 
42. Mexico 
43. Morocco 
44. Netherland 
45. New Zealand 
46. Nigeria 
47. Norway 
log X^^ 
2 
3.63 
4.81 
4.29 
5.04 
4.82 
4.60 
5.04 
6.24 
5.27 
3.66 
5.29 
3.83 
4.18 
4.55 
4.40 
4.90 
4.33 
5.05 
4.17 
4.83 
5.33 
5.98 
3.99 
4.78 
5.12 
APPENDIX 
log Y 
3 
2.90 
4.76 
3.99 
4.21 
3.57 
3.73 
3.84 
5.07 
3.25 
3.19 
5.47 
2.85 
3.29 
3.99 
3.58 
3.32 
2.55 
3.67 
3.67 
4.61 
3.64 
4.92 
3.92 
4.03 
4.18 
E 
logy. 
4 
3.58 
1.99 
1.89 
2.70 
2.02 
3.26 
3.34 
3.34 
2.59 
2.91 
3.45 
2.46 
2.19 
2.47 
3.68 
2.85 
2.35 
3.36 
2.61 
2.87 
2.42 
3.54 
3M 
2.27 
3.58 
log \ . 
5 
1.58 
3.58 
3.58 
3.53 
3.57 
3.31 
3.22 
3.23 
3.54 
3.48 
3.03 
3.55 
3.57 
3.55 
2.96 
3.25 
3.56 
3.20 
3.54 
3.49 
3.56 
2.59 
3.00 
3.57 
1.64 
log D^^ 
6 
3.093 
3.773 
3.911 
3.783 
3.795 
3.062 
3.470 
3.256 
3.553 
3.682 
4.032 
3.511 
3.768 
4.019 
3.624 
3.470 
3.493 
3.311 
3.862 
3.826 
2.975 
2.647 
4.071 
3.574 
2.975 
(continued) 
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APPENDIX E 
Countries 
1 
log X^j 
2 
log Y 
3 
logY. 
^ 
log ?^ . 
5 
log D,. 
6 
J^ 8. Pakistan 
49. Panajna 
50. Philippines 
51. Portugal 
52. Saudi Arabia 
53• Senagal 
54. Singapore 
55' South Africa 
56. Spain 
57. Sri Lanka 
58. Sweden 
59. Switzerland 
60. Thailand 
61. Trinidad 
62. Tunisia 
63. Turkey-
s'. United Kingdom 
65. United States 
66. Uruguay 
67. Venezuela 
68. Yugoslovia 
4.36 
4.70 
4.32 
5.13 
^.57 
4.99 
4.38 
5.25 
5.73 
4.00 
5.51 
5.91 
4.47 
3.61 
5.20 
4.98 
5.99 
6.07 
3.58 
4.86 
5.11 
3.84 
3.11 
4.02 
3.91 
3.65 
3.01 
3.46 
4.29 
4.66 
3.14 
4.62 
4.48 
3.89 
3.01 
3.32 
4.20 
5.19 
6.06 
3.40 
. 4.15 
^.33 
2.04 
2.92 
2.41 
2.98 
2.89 
2.41 
3.12 
2.93 
3.12 
2.03 
3.71 
3.68 
2.30 
3.03 
2.59 
2.63 
3.44 
3.74 
2.93 
3.09 
3.02 
Source: World Militaiy Expenditure and Arms Trade 
3.57 
3.48 
3.56 
3.46 
3.49 
3.56 
3.41 
3.48 
3.41 
3.57 
3.10 
2.94 
3.56 
3.44 
3.5^ 
3.54 
3.04 
3.23 
3.48 
3.42 
3.45 
1963-73, U.S. 
3.758 
3.726 
3.965 
2.823 
3.554 
3.333 
3.903 
3.759 
2.951 
3.802 
3.086 
2.763 
3.931 
3.636 
3.227 
3.300 
2.781 
3.588 
3.764 
3.658 
3.369 
1 
Arms Control and Disarmament Agency ( Washington, D.C.) 
First Edition, 1975; World Trade Annuals, Statistical 
Office of the United Nations (New York: Walker and Co. 
1972) Volumes II, III and JY; Th£ Official Associated 
Press Almanac 1973» p.568 ( for Hong Kong ); Distances 
Between Ports (Washington, D.C, United States Naval 
Oceanographic Office, I965). Logs havebeen computed. 
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APPENDH F 
GERMANY : COUNTRY "i" 
COMPUTER INPUT DATA, 1972 
Countries 
1 
1. Algeria 
2. Argentina 
3. Australia 
k. Austria 
5. Belgium-Lux. 
6. Brazil 
7. Canada 
8. Chile 
9. ColumMa 
10. Costa Rica 
11. Cyprus 
12. Denmark 
log \ . 
2 
5.32 
5.34 
5.47 
6.32 
6.51 
5.74 
5.37 
4.87 
4.89 
4.26 
4.56 
5.92 
13. Dominican Repul). 4.19 
14. Ecuador 
15. Egypt 
16. El Salvador 
17. Finland 
18. France 
19. Ghana 
20. Greece 
21. Guatemala 
22. Hong Kong 
4.47 
4.82 
4.27 
5.69 
6.72 
4.48 
5.70 
4.40 
5.16 
logY. 
3 
3.81 
4.44 
4.62 
4.31 
4.56 
4.70 
5.01 
3.91 
3.91 
3.06 
2.88 
4.32 
3.26 
3.31 
3.89 
3.05 
4.10 
5.30 
3.33 
4.10 
3.33 
3.56 
logY. 
4 
2.64 
3.04 
3.51 
3.44 
3.57 
2.70 
3.68 
2.93 
2.55 
2.79 
3.06 
3.62 
2.61 
2.49 
2.36 
2.48 
3.44 
3.59 
2.34 
3.14 
2.59 
2.95 
log !,. 
5 
3.58 
3.49 
2.99 
3.16 
2.71 
3.57 
2.72 
3.53 
3.59 
3.56 
3.^ 9 
1.36 
3.59 
3.59 
3.60 
3.59 
3.17 
2.54 
3.60 
3.45 
3.58 
3.52 
log D^. 
6 
3.316 
3.844 
4.107 
3.521 
3.042 
3.746 
3.495 
3.888 
3.687 
3.728 
3.5^ 9 
2.571 
3.627 
3.747 
3.554 
3.774 
2.796 
2.887 
3.655 
3.525 
3.773 
4.027 
(Continued) 
-152-
Countries 
1 
23. Iceland 
24. India 
25. Indonesia 
26. Iran 
27. Iraq. 
28. Ireland 
29. Israel 
30. Italy 
31. Ivory Coast 
32. Jamaica 
33• Japan 
34. Jordan 
35. Kenya 
36. Korea 
37. Kuwait 
38. Lebnon 
39. Liberia 
ii-0. Libeya 
41. Malaysia 
42. Mexico 
43. Morocco 
44. Netherland 
45. New Zealand 
46. Nigeria 
47. Norway 
log X^ _, 
2 
4.48 
5.35 
5.02 
5.60 
4.50 
5.15 
5.34 
6.48 
4.48 
4.16 
5.76 
4.24 
4.50 
4.73 
4.72 
4.94 
4.84 
5.00 
4.68 
5.39 
4.64 
6.61 
4.68 
1.16 
5.74 
APPENDIX 
losY. 
3 
2.90 
4.76 
3.99 
4.21 
3.57 
3.73 
3.84 
5.07 
3.25 
3.19 
5.47 
2.85 
3.29 
3.99 
3.58 
3.32 
2.55 
3.67 
3.67 
4.61 
3.64 
4.92 
3.92 
4.03 
l^. 18 
F 
logY. 
4 
3.58 
1.99 
1.89 
2.70 
2.02 
3.26 
3.34 
3.34 
2.59 
2.91 
3.45 
2.46 
2.19 
2.47 
3.68 
2.85 
2.34 
3.36 
2.61 
2.87 
2.42 
3.54 
3.46 
2.27 
3.58 
log Y,. 
^ ij 
5 
2.59 
3.61 
3.62 
3.57 
3.61 
3.38 
3.31 
3.31 
3.58 
3.53 
3.16 
3.59 
3.61 
3.59 
2.75 
3.55 
3.60 
3.29 
3.58 
3.54 
3.60 
2.87 
3.13 
3.61 
2.60 
log Ji^. 
6 
3.098 
3.822 
3.948 
3.831 
3.842 
2.943 
3.564 
3.402 
3.632 
3.661 
4.062 
3.597 
3.818 
4.040 
3.837 
3.564 
3.583 
3.442 
3.903 
3.816 
3.219 
2.509 
4.066 
3.675 
2.654 
(continued) 
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Countries '. 
1 
48. FaMstan 
49. Panajna 
50. Philippines 
51. Portugal 
52. Saudi Arabia 
53. Senagal 
54. Singpore 
^5. South Africa 
56. Spain 
57. Sri Lanka 
58. Sweden 
59. Switzerland 
60. Thailand 
61. Trinidad 
62. Tunisia 
63. Turkey-
s'. United Kingdom 
65. United States 
66, Uruguay 
67. Venezuela 
68. Yugoslovia 
Log X^^ 
2 
4.79 
4.74 
4.73 
5.48 
4.89 
4.13 
5.09 
5.73 
5.90 
3.93 
6.17 
6.39 
4.94 
3.82 
^.53 
5.48 
6.31 
6.62 
4.15 
5.y^-
5.86 
APPENDIX 
logY. 
3 
3.84 
3.11 
4.02 
3.91 
3.65 
3.01 
3.46 
4.29 
4.66 
3.14 
4.62 
4.48 
3.89 
3.01 
3.32 
4.20 
5.19 
6.06 
3.40 
4.15 
4.33 
F 
logY. 
4 
2.04 
2.92 
2.41 
2.98 
2.89 
2.41 
3.12 
2.93 
3.12 
2.03 
3.71 
3.68 
2.30 
3.03 
2.59 
2.63 
3.44 
3.74 
2.93 
3.09 
3.02 
log Y^ . log D^ . 
5 
3.61 
3.53 
3.60 
3.51 
3.54 
3.60 
3.46 
3.53 
3.46 
3.61 
2.96 
2.72 
3.60 
3.50 
3.58 
3.58 
3.16 
3.31 
3.53 
3.48 
3.50 
Source: World Military Expenditure and Arms Trade 1963-73, U.S. 
Arms Control and Disarmament Agency ( Washington, D.C.) 
First Edition, 1975; World Trade Annuals, Statistical 
Office of the United Nations (New York: Walker and Co. 
1972) Volumes II, III and IV; The Official Associated 
Press Almanac 1973- P* 568 ( for Hong Kong );DistaJices 
Between Ports (Washington, D.C. United States Naval 
6 
3.809 
3.712 
3.997 
3.141 
3.633 
3.494 
3.940 
3.826 
3.207 
3.849 
2.702 
2.796 
3.966 
3.636 
3.381 
3.433 
2.862 
3.566 
3.817 
3.654 
3.485 
Oceanographic Office, 1965). Logs have Taeen computed. 
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APPENDIX G-
ITALY : COUNTRY "i" 
GOWPUTER INPUT DATA, 1972 
Coimtries 
1 
1, Algeria 
2. Argentina 
3. Australia 
4. Austria 
5. Belgium-Lux. 
6. Brazil 
7. Canaida 
8. Chile 
9. Col\imbia 
10. Costa Rica 
11. Cyprus 
12. Denmark 
logX^^ 
2 
5.14 
5.06 
4.94 
5M 
5.76 
5.27 
5.25 
4.54 
4.35 
3.71 
4.34 
5.02 
13, Dominican Repub. ^ .08 
1^. Ecuador 
15. Egypt 
l6. El Salvador 
17. Finland 
18. Prance 
19. Germany 
20. Ghana 
21. Greece 
22. Guatemala 
3.95 
4.43 
3.70 
4.74 
6.34 
6.55 
3.70 
5.37 
3.67 
logY. 
3 
3.81 
4.44 
4.62 
4.31 
4.56 
4.70 
5.01 
3.91 
3.91 
3.06 
2.88 
4.32 
3.26 
3.31 
3.89 
3.05 
4.10 
5.30 
5.42 
3.33 
4.10 
3.33 
logY. 
4 
2.64 
3.04 
3.51 
3M 
3.57 
2.70 
3.68 
2.93 
2.55 
2.79 
3.06 
3.62 
2.61 
2.49 
2.36 
2.48 
3.^ 
3.59 
3.62 
2.34 
3.14 
2.59 
log \ . 
5 
3.24 
3.03 
3.03 
2.77 
3.18 
3.22 
3.41 
3.12 
3.26 
3.19 
3.01 
3.30 
3.24 
3.27 
3.29 
3.27 
2.76 
3.23 
3.31 
3.29 
2.90 
3.29 
log D^. 
6 
3.091 
3.865 
4.137 
2.602 
3.481 
3.768 
3.638 
3.937 
3.671 
3.797 
3.206 
3.524 
3.712 
3.813 
3.117 
3.837 
3.615 
3.424 
3.513 
3.660 
2.981 
3.836 
(continued) 
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Countries 
1 
23. Hong Kong 
24. Iceland 
25. India 
26. Indonesia 
27. Iran 
28. Iraq 
29. Ireland 
30. Israel 
31. Ivory Coast 
32. Jamaica 
33. Japan 
34. Jordaxi 
35. Kenya 
36. Korea 
37. Kuwait 
38. Lebnon 
39. Liberia 
40. Libya 
41. Malaysia 
42. Mexico 
43. Morocco 
44. Netherland 
45. New Zealand 
46. Nigeria 
47. Norway 
48. Pakistan 
log X^^ 
2 
4.63 
3.53 
4.65 
4.16 
5.14 
4.49 
4.49 
5.11 
4.32 
3.64 
5.15 
3.87 
4.30 
4.13 
^.53 
4.90 
4.69 
5.40 
4.14 
4.92 
4.54 
5.83 
4.20 
4.67 
4.83 
4.32 
APPENDDC 
logY. 
3 
3.56 
2.90 
4.76 
3.99 
4.21 
3.57 
3.73 
3.84 
3.25 
3.19 
5.47 
2.85 
3.29 
3.99 
3.58 
3.32 
2.55 
3.67 
3.67 
4.61 
3.64 
4.92 
3.92 
4.03 
4.18 
3.84 
G 
logY. 
4 
2.95 
3.58 
1.99 
1.89 
2.70 
2.02 
3.26 
3.34 
2.59 
2.91 
3.45 
2.46 
2.19 
2.47 
3.68 
2.85 
2.34 
3.36 
2.61 
2.87 
2.42 
3.54 
3.46 
2.27 
3.58 
2.04 
log ?,. 
5 
3.11 
3.22 
3.32 
3.32 
3.23 
3.32 
2.56 
1.23 
3.25 
3.14 
2.78 
3.28 
3.31 
3.27 
3.42 
3.17 
3.29 
2.02 
3.25 
3.16 
3.28 
3.11 
2.83 
3.30 
3.22 
3.32 
log D^. 
6 
3.894 
3.555 
3.641 
3.820 
3.358 
3.670 
3.447 
3.157 
3.637 
3.7^ 
3.965 
3.228 
3.635 
4.212 
3.662 
3.524 
3.589 
2.964 
3.758 
3.875 
3.221 
3.473 
4.099 
3.680 
3.556 
3.621 
(continued) 
-156-
APPENDIX G 
Countries 
1 
log X^^ 
2 
log Y 
3 
logY, 
k 
log \ , 
5 
log H^. 
6 
49. Panama 4.44 3.11 2.92 3.13 3.781 
50. Philippines 4.01 4.02 2.41 3.28 3.885 
51. Portugal 5.03 3.91 2.98 3.08 3-294 
52. Saudi Arabia 4.70 3.65 2.89 3.15 3-308 
53. Senagal 3.90 3.01 2.41 3-28 3.540 
54. Singapore 4.48 3.46 3.12 2.94 3-890 
55. South Africa 5.09 4.29 2.93 3-12 3-829 
56. Spain 5.61 4.66 3-12 2.93 3-158 
57. Sri Lanka 3-33 3-1^ 2.03 3-32 3-680 
58. Sweden 5-23 4.62 3-71 3-47 3-589 
59. Switzerland 5-79 4.48 3.68 3M 2.875 
60. Thailand 4.28 3.89 2.30 3-30 3-844 
61. Trinidad 3-36 3.01 3-03 3-04 3.723 
62. Tunisia 4.6o 3.32 2.59 3-25 2.975 
63. Turkey 5-l6 4.20 2.63 3.24 3.046 
64. United Kingdom 5-80 5.19 3-44 3-77 3-^ 23 
65. United States 6.21 6.06 3.74 3.53 3.705 
66. Uruguay 3-52 3M 2.93 3.12 3-836 
67. Venezuela 5.08 4.15 3-09 2.98 3-726 
68. Yugoslovia 5.59 4.33 3-02 3-05 2.079 
Source: World Military Expenditure and Arms Trade 1963-73, U.S. 
Arms Control and Disarmament Agency ( Washington, D.G.) 
First Edition, 1975; World Trade Annuals, Statistical 
Office of the United Nations ( New York: Walker and Co. 
1972) Volumes II, III and IV; T^ ie Official Associated 
Press Almanac 1973- P- 568 ( for Hong Kong );Distances 
Between Ports (Washington, D.C., United States Naval-
Oceanographic Office, I965). Logs have "been computed. 
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APPENDIX H 
JAPAN : COUNTRY "i" 
COMPUTER INPUT DATA,1972 
Countries 
1 
1. Algeria 
2. Argentina 
3. Australia 
4. Austria 
5. Belgium-Lux. 
6. Brazil 
7. Canada 
8. Chile 
9. Columbia 
10. Costa Rica 
11. Cyprus 
12. Denmark 
log X,. 
2 
^.37 
5.10 
5.8k 
^.79 
5.51 
5.59 
6.03 
kM 
k.m 
^.53 
i)..26 
^.95 
13. Doiainicaja Bepu"b. •^.6^ *' 
1^. Ecuador 
15. Egypt 
16. El Salvador 
17. Finland 
18. France 
19. Germany 
20. Ghana 
21. Greece 
22. Guatemala 
4.54 
4.21 
4.45 
4.86 
5.41 
5.94 
3.98 
5.59 
4.38 
logY. 
3 
3.81 
4.44 
4.62 
4.31 
4.56 
4.70 
5.01 
3.91 
3.91 
3.06 
2.88 
4.32 
3.26 
3.31 
3.89 
3.05 
4.10 
5.30 
5.42 
3.33 
4.10 
3.33 
log Y 
4 
2.64 
3.04 
3.51 
3.44 
3.57 
2.70 
3.68 
2.93 
2.55 
2.79 
3.06 
3.62 
2.61 
2.49 
2.36 
2.48 
3.44 
3.59 
3.62 
2.34 
3.14 
2.59 
log ?,. 
5 
3.37 
3.23 
2.66 
1.38 
2.96 
3.36 
3.29 
3.28 
3.39 
3.33 
3.21 
3.15 
3.38 
3.39 
3.41 
3.39 
1.57 
3.03 
3.15 
3.41 
3.14 
3.38 
log D^^ 
6 
3.987 
4.012 
3.476 
3.986 
4.050 
3.997 
3.630 
3.978 
3.903 
3.899 
3.928 
4.067 
3.933 
3.930 
3.899 
3.930 
4.062 
4.032 
4.062 
4.004 
3.936 
3.929 
(Continued) 
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APPENDK H 
Coiintries logX, log Y iog Y, 
23. Hong Kong 
24. Iceland 
25. India 
26. Indonesia 
27. Iran 
28. Irag 
29. Ireland 
30. Israel 
31. Italy 
32. Ivory Coast 
33. Jamaica 
34. Jordan 
35. Kenya 
36. Korea 
37. Kuwait 
38. Lebnon 
39. Liberia 
40. Libya 
41. Ifelaysia 
42. Mexico 
3^« Morocco 
44. Netherland 
45. New Sealand 
46. Nigeria 
47. Norway 
5.92 
3.86 
5.74 
5.17 
5.47 
4.49 
4.60 
5.11 
4.19 
4.04 
4.14 
4.66 
5.94 
5.06 
4.64 
6.01 
4.72 
5.-55 
5.17 
4.23 
5.60 
5.J>9 
5.09 
5.33 
3.56 
2.90 
4.76 
3.99 
4.21 
'5.57 
3.73 
3.84 
5.07 
5.Z5 
3.19 
2.85 
3.29 
3.99 
3.58 
3.32 
^.55 
3.67 
3.(>7 
4.61 
3.64 
4.92 
3.92 
4.03 
4.18 
2.95 
3.58 
1.99 
1.89 
2.70 
2.02 
3.Z6 
3.34 
3.34 
2.59 
2.91 
2.46 
2.19 
2.47 
3.68 
2.85 
2.34 
3.36 
2.61 
2.87 
2.42 
3.54 
3.46 
2.27 
3.58 
3.28 
3.02 
3.43 
3.43 
3.36 
3.43 
2.99 
2.77 
2.78 
3.38 
3.30 
3.40 
3.42 
3.40 
3.30 
3.32 
3,41 
3.70 
3.38 
3.31 
3.40 
2.84 
1.86 
3.41 
3.01 
3.200 
4.004 
3.978 
3.504 
3.797 
3.832 
4.077 
3.906 
3.965 
4.098 
3.918 
3.919 
3.Q37 
2.923 
3.827 
3.912 
4.082 
3.948 
3.480 
3.762 
3.993 
4.052 
3.680 
4.113 
4.071 
(continued) 
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APPENDDC H 
Countries 
"3" 
1 
log X^^ 
2 
log Y. 
3 
log Y. 
k 
log \ . 
5 
log D^. 
6 
48, Pakistan 
^9. Panama 
50. Phulippines 
51. Portugal 
52. Saudi Arabia 
53. Senagal 
5^. Singapore 
33. South Africa 
56. Spain 
57. Sri Lanka 
58. Sweden 
59. Switzerland 
60. Thailand 
61. Trinidad 
62. Tunisia 
63. Turkey 
6k. United Kindom 
65. United States 
66. Uruguay 
67. Venezuela 
68. Yugoslovia 
^.79 
5.62 
5.60 
4.83 
3.37 
3.20 
5.83 
5.04 
5.16 
4.44 
5.13 
5.^ 3 
5.70 
4.39 
3.72 
^.57 
5.95 
6.93 
3.55 
5.24 
4.63 
3.84 
3.11 
4.02 
3.91 
3.65 
3.01 
3.46 
4.29 
4.66 
3.14 
4.62 
4.48 
3.89 
3.01 
3.32 
4.20 
5.19 
6.06 
3.40 
4.15 
^.33 
2.04 
2.92 
2.41 
2.98 
2.89 
2.41 
3.12 
2.93 
3.12 
2.03 
3.71 
3.68 
2.30 
3.03 
2.59 
2.63 
3.44 
3.74 
2.93 
3.09 
3.02 
Source: World Military Expenditiire and Arms Trade 
3.43 
3.29 
3.40 
3.26 
3.34 • 
3.40 
3.17 
3.29 
3.16 
3.43 
3.37 
3.29 
3.41 
3.23 
3.38 
3.37 
1.38 
3.44 
3.29 
3.19 
3.24 
1963-73. U.S. 
3.761 
3.885 
3.245 
4.007 
3.819 
^.055 
3.461 
3.928 
3.996 
3.650 
4.081 
3.983 
3.535 
3.949 
4.027 
3.941 
4.034 
3.657 
4.024 
3.933 
3.952 
1
Arms Control and Disarmaunent Agency ( Washington, D.G.) 
First Edition, 1975; World Trade Annuals, Statistical 
Office of the United Nations ( New York: Walker eind Go. 
1972) Volumes II, III and IV; Thi Official Associated 
Press Almanac 1973» p.568 ( for Hong KoFg ){Distances 
Between Ports ( Washington, B.C., United States Naval 
Oceanographic Office, I965). Logs have "been computed. 
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APPENDK I 
NETHERLAND : COUNTRY "i" 
COMPUTER INPUT DATA, 1972. 
Countries 
1 
1. Algeria 
2. Argentina 
3. Australia 
4. Austria 
5. Belgium-Lux. 
6. Brazil 
7. Canada 
8. Chile 
9. Columbia 
10. Costa Rica 
11. Cyprus 
12. Denmark 
13. Ecuador 
log X. . 
2 
4.36 
4.56 
4.66 
5.05 
6.19 
4.90 
4.80 
4.07 
4.20 
3.^5 
3.61 
5.20 
3.73 
14. Dominican Repub. 3.49 
15. Egypt 
16. El Salvador 
17. Finland 
18. Prance 
19. Germany 
20. Ghana 
21. Greece 
22. Guatemala 
4.34 
3.53 
4.84 
6.00 
6.47 
3.98 
4.71 
3.59 
logY. 
3 
3.81 
4.ii4 
4.62 
4.31 
4.56 
4.70 
5.01 
3.91 
3.91 
3.06 
2.88 
4.32 
3.31 
3.26 
3.89 
3.05 
4.10 
5.30 
5.42 
3.33 
4.10 
3.33 
log Y. 
4 
2.64 
3.04 
3.51 
3.44 
3.57 
2.70 
3.68 
2.93 
2.55 
2.79 
3.06 
3.62 
2.49 
2.61 
2.36 
2.48 
3.^ 
3.59 
3.62 
2.34 
3.14 
2.59 
log \ . 
5 
3.48 
3.38 
2.37 
2.85 
2.36 
3.^7 
3.10 
3.42 
3.^ 
3.46 
3.36 
2.85 
3.50 
3.49 
3.51 
3.50 
2.86 
2.59 
2.87 
3.51 
3.32 
3.^ 
log D^^ 
6 
3.255 
3.942 
4.096 
3.483 
2.068 
3.720 
3.456 
3.873 
3.662 
3.706 
3.515 
2.458 
3.725 
3.598 
3.519 
3.75^ 
2.977 
2.660 
2.299 
3.628 
3.488 
3.753 
(continued) 
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Countries 
1 
23. Hong Kong 
2k. Iceland 
25. India 
26. Indonesia 
27. Iran 
28. Iraq. 
29. Ireland 
30. Israel 
31. Italy 
32. Ivory Coast 
33* Jamaica 
3^. Japan 
35- Jordan 
36. Kenya 
37. Korea 
38. Kuwait 
39. Lebnon 
^ . Liberia 
41. Liljya 
42. Malaysia 
43. Mexico 
44. Morocco 
45. New Zealand 
46. Nigeria 
47. Norway 
log X^^ 
2 
4.40 
3.95 
4.51 
4.72 
4.86 
3.96 
4.61 
4.57 
5.68 
4.13 
3.74 
4.76 
3.29 
4.04 
3.88 
3.91 
4.12 
4.81 
4.15 
4.18 
4.56 
4.06 
4.16 
4.73 
5.09 
APPENDIX 
logY. 
3 
3.56 
2.90 
4.76 
3.99 
4.21 
3.57 
3.73 
3.84 
5.07 
3.25 
3.19 
5.47 
2.85 
3.29 
3.99 
3.58 
3.32 
2.55 
3.67 
3.67 
4.61 
3.64 
3.92 
4.03 
4.18 
I 
logY. 
4 
2.95 
3.58 
1.99 
1.89 
2.70 
2.02 
3.26 
3.34 
3.34 
2.59 
2.91 
3.^ 5 
2.46 
2.19 
2.47 
3.68 
2.85 
2.34 
3.36 
2.61 
2.87 
2.42 
3.46 
2.27 
3.58 
log?. 
5 
3.41 
2.55 
3.53 
3.53 
3.47 
3.53 
3.22 
3.11 
3.11 
3.49 
3.43 
2.8^ 
3.50 
3.52 
3.50 
3.11 
3.44 
3.51 
3.08 
3.49 
3M 
3.51 
2.79 
3.52 
2.54 
logD^^ 
6 
3.995 
3.073 
3.805 
3.935 
3.814 
3.825 
2.780 
3.532 
3.354 
3.605 
3.634 
4.052 
3.568 
3.801 
4.029 
3.820 
3.532 
3.553 
3.398 
3.889 
3.797 
3.145 
4.055 
3.651 
2.7^ 
(continued) 
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Countries 
k8. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
53. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
1 
Pakistan 
Panama 
Philippines 
Portugal 
Saudi Arahia 
Senagal 
Singapore 
South Africa 
Spain 
Sri Lanka 
Sweden 
Switzerland 
Thailand 
Trinidad 
Tunisia 
Turkey 
United Kingdom 
United States 
Uruguay 
Venezuela 
Yugoslovia 
log X^^ 
2 
4.21 
4.63 
3.95 
4.59 
4.26 
3.59 
4.44 
4.89 
5.20 
3.34 
5.32 
5.32 
4.07 
3.63 
3.68 
4.69 
5.88 
5.69 
3.44 
4.42 
4.57 
APPENDIX 
log Y. 
3 
3.84 
3.11 
4.02 
3.91 
3.65 
3.01 
3.46 
4.29 
4.66 
3.14 
4.62 
4.48 
3.89 
3.01 
3.32 
4.20 
5.19 
6.06 
3.40 
4.15 
4.33 
I 
logY. 
4 
2.04 
2.92 
2.41 
2.98 
2.89 
2.41 
3.12 
2.93 
3.12 
2.03 
3.71 
3.68 
2.30 
3.03 
2.59 
2.63 
3.44 
3.74 
2.93 
3.09 
3.02 
* 
log Y^. log D^j 
5 
3.53 
3.42 
3.51 
3.40 
3.43 
3.51 
3.33 
3.42 
3.33 
3.53 
3.22 
3.10 
3.52 
3.38 
3.49 
3.48 
2.85 
3.32 
3.42 
3.35 
3.39 
Soiirce: World Military Expenditure and Arms Trade 1963-73, U.S. 
Arms Control and Disarmament Agency ( Washington, D.C.) 
First Edition, 1975; World Trade Annuals, Statistical 
Office of the United Nations ( New York: Walker and Co. 
1972) Volumes II, III and Iv; The Official Associated 
Press Almanac 1973» p.563 ( for Hong Kong ); Distances 
Between Ports ( Washington, D.C., United States Naval 
6 
3.791 
3.688 
3.986 
3.049 
3.607 
3.415 
3.922 
3.791 
3.126 
3.832 
2.917 
2.850 
3.949 
3.608 
3.331 
3.389 
2.657 
3.532 
3.799 
3.626 
3.446 
Oceanographic Office, I965). Logs have been computed. 
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APPENDIX J 
NORWAY : COUNTRY "i" 
COMPUTER INPUT DATA, 1972 
Countries 
1 
1. Algeria 
2. Argentina 
3 . Austra l ia 
4 . Austria 
5. Belgium-Lux. 
6. Brazil 
7, Cainada 
8. Chile 
9. ColumMa 
10. Costa Rica 
11 . Cyprus 
12. Denmark 
log X^^ 
2 
3.72 
4.07 
3.82 
4.20 
i^.65 
4.15 
4.43 
2.93 
2.97 
2.51 
4.30 
5.30 
13. Dominican Repub. 2.59 
14. Ecuador 
15. Egypt 
16. El Salvador 
17. Finland 
18. Prance 
19. Germany 
20. Ghana 
21 . Greece 
22. Guatemala 
2.80 
2.98 
2.39 
4.81 
4.82 
5.^7 
3.70 
4.98 
2.66 
l o g Y . 
3 
3.81 
4 . ^ 
4.62 
4.31 
4.56 
4.70 
5.01 
3.91 
3.91 
3.06 
2.88 
4.32 
3.26 
3.31 
3.89 
3.05 
4.10 
5.30 
5.42 
3.33 
4.10 
3.33 
l o g Y . 
4 
2.64 
3.04 
3.51 
3.44 
3-57 
2.70 
3.68 
2.93 
2.55 
2.79 
3.06 
3.62 
2.61 
2.49 
2.36 
2.48 
3.44 
3.59 
3.62 
2.34 
3.14 
2.59 
log \ . 
5 
3.53 
3.43 
2.76 
3.02 
2.07 
3.52 
2.96 
3.47 
3.54 
3.50 
3.42 
2.57 
3.53 
3.5^ 
3.56 
3.55 
3.03 
1.63 
2.59 
3.56 
3.37 
3.56 
log D ^. 
6 
3.372 
3.968 
4.114 
3.556 
2.799 
3.763 
3.525 
3.900 
3.706 
3.476 
3.583 
2.533 
3.649 
3.764 
3.586 
3.790 
2.952 
3.001 
2.654 
3.681 
3.560 
3.789 
(continued) 
APPENDIX J 
Countries 
1 
23. Hong Kong 
2k. Iceland 
25. India 
26. Indonesia 
27. Iran 
28. Iraa 
29. Ireland 
30. Israel 
31. Italy 
32. Ivory Coast 
33* Jamaica 
Jk. Japan 
35. Jordan 
36. Kenya 
37. Korea 
38. Kuwait 
39. Lebnon 
40. Liberia 
41. Lilya 
42. Malaysia 
43. Mexico 
44. Morocco 
45. Netherland 
46. New Zealand 
47. Nigeria 
log X^j 
2 
3.^ 
4.10 
3.84 
3.06 
3.^ 7 
3.12 
3.85 
3.55 
4.83 
3.15 
2.17 
4.29 
2.00 
3.33 
3.83 
2.59 
3.3^ 
4.92 
3.32 
3.19 
3.16 
2.43 
4.89 
3.42 
3.50 
logY. 
3 
3.56 
2.90 
4.76 
3.99 
4.21 
3.57 
3.73 
3.84 
5.07 
3.25 
3.19 
5M 
2.85 
3.29 
3.99 
3.58 
3.32 
2.55 
3.67 
3.67 
4.61 
3.64 
4.92 
3.92 
4.03 
logY. 
4 
2.95 
3.58 
1.99 
1.89 
2.70 
2.02 
3.26 
3.3^ 
3.34 
2.59 
2.91 
3.45 
2.46 
2.19 
2.47 
3.68 
2.85 
2.34 
3.36 
2.61 
2.87 
2.42 
3.5^ 
3.46 
2.27 
log \ . 
5 
3.47 
0.78 
3.57 
3.57 
3.52 
3.57 
3.30 
3.21 
3.22 
3.5^ 
3.55 
3.02 
3.55 
3.56 
3.55 
2.98 
3.50 
3.56 
3.19 
3.53 
3.^ 
3.55 
2.54 
2.98 
3.56 
log D^ .^ 
6 
4.016 
3.069 
3.841 
3.962 
3.849 
3.859 
3.051 
3.596 
3.448 
3.660 
3.681 
4.071 
3.627 
3.837 
4.089 
3.854 
3.597 
3.614 
3.484 
3.918 
3.830 
3.288 
2.744 
4.074 
3.600 
(continued) 
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APPENDIX J 
Countries 
1 
log X^. 
2 
logY. 
3 
logY. 
if 
log \ . 
5 
log H^. 
6 
48. Pakistaji 
49» Panama 
50. Philippines 
51. Portiigal 
52. Saudi Arabia 
53. Senagal 
5^. Singapore 
55. South Africa 
^6. Spain 
57. Sri Lanka 
58. Sweden 
59' Switzerland 
60. Thailand 
61. Trinidad 
62. Tunisia 
63. Turkey 
64. United Kingdom 
65. United States 
66. Uruguay 
67. Venezuela 
68. Yugoslovia 
3.28 
4.20 
2.89 
3.85 
2.63 
1.94 
4.26 
4.02 
4.26 
3.33 
5.59 
4.W 
3.27 
2.52 
2.29 
3.95 
5.66 
5.20 
3.20 
3.65 
4.03 
3.84 
3.11 
4.02 
3.91 
3.65 
3.01 
3M 
4.29 
4.66 
3.1^ 
4.62 
4.48 
3.89 
3.01 
3.32 
4.20 
5.19 
6.06 
3M 
4.15 
4.33 
2.04 
2.92 
2.41 
2.98 
2.89 
2.41 
3.12 
2.93 
3.12 
2.03 
3.71 
3.68 
2.30 
3.03 
2.59 
2.63 
3M 
3.74 
2.93 
3.09 
3.02 
3.57 
3.47 
3.55 
3M 
3.48 
3.55 
3.40 
3.^ 7 
3.40 
3.57 
3.12 
2.96 
3.56 
3.44 
3.5^ 
3.53 
3.02 
3.24 
3.^ 7 
3.41 
3.44 
3.828 
3.730 
4.010 
3.219 
3.662 
3.^ 97 
3.9^ 9 
3.827 
3.273 
3.866 
2.863 
3.033 
3.975 
3.658 
3.429 
3.476 
2.976 
3.591 
3.831 
3.674 
3.523 
Source: World Military Expenditure and Arms Trade 1963-73t U.S. 
Arms Control and Disarmament Agency ( Washington, D.C.) 
First Edition, 1975; World Trade Annuals, Statistical 
Office of the United Nations ( New York: Walker and Co. 
1972) Volumes II, III and IV; ITie Official Associated 
Press Almanac 1973» p.568 ( for Hong Kong ); Distances 
Between Ports ( Wsishington, D.C, United States Naval 
Oceanographic Office, I965). Logs have been computed. 
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APPENDIX K . 
SPAIN : COUNTRY "i" 
COMPUTER INPUT DATA, 1972 
Countries 
" j " 
1 
1. Algeria 
2. Argentina 
3 . Aust ra l ia 
4 . Austr ia 
5. Belgium-Lux. 
6, Brazi l 
7. Canada 
8. Chile 
9. ColvunMa 
10. Costa Rica 
11 . Cyprus 
12. Denmark 
log X^. 
2 
4.82 
4.58 
^-.Ik 
i|-.19 
4.78 
i^.6? 
4.59 
4.29 
4.59 
3.68 
4.17 
4.37 
13. Dominican RepuTb. 3.99 
l 4 . Ecuador 
15. Egypt 
16. El Saiador 
17. Finland 
18. li^ance 
19. Germany 
20. Ghana 
21 . Greece 
22. Guatemala 
3.67 
3.96 
3.36 
4.04 
5M 
5.43 
2.56 
4.23 
3.59 
l o g Y . 
3 
3.81 
4.44 
4.62 
4.31 
4.56 
4.70 
5.01 
3.91 
3.91 
3.06 
2.88 
4.32 
3.26 
3.31 
3.89 
3.05 
4.10 
5.30 
5.42 
3.33 
4.10 
3.33 
log Y. 
4 
2.64 
3.04 
3.51 
3.44 
3.57 
2.70 
3.68 
2.93 
2.55 
2.79 
3.06 
3.62 
2.61 
2.49 
2.36 
2.48 
3.44 
3.59 
3.62 
2.34 
3.14 
2.59 
l o g ! . 
5 
2.95 
2.36 
3.28 
3.16 
3.38 
2.92 
3.53 
2.67 
2.99 
2.85 
2.23 
3.46 
2.97 
3.00 
3.04 
3.01 
3.15 
3.40 
3.46 
3.04 
1.79 
2.97 
log D^. 
6 
2.687 
3.724 
4.080 
3.239 
3.117 
3.622 
3.418 
3.846 
3.617 
3.641 
3.292 
3.237 
3.547 
3.688 
3.300 
3.719 
3.3^9 
2.951 
3.207 
3.468 
3.247 
3.717 
(continued) 
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APPENDIX K 
Countries 
1 
23* Hong Kong 
2^. Iceland 
25. India 
26. Indonesia 
27. Iran 
28. Iraq. 
29. Ireland 
30. Israel 
31. Italy 
32. Ivory Coast 
33" Jaanaica 
3^. Japan 
35* Jordan 
36. Kenya 
37. Korea 
38. Kuwait 
39• Letnon 
40. Liberia 
M . Lilya 
42. Malaysia 
43. Mexico 
44. Morocco 
45. Netherland 
46. New Zealand 
47. Nigeria 
log X^^ 
2 
3.58 
2.60 
3.92 
2.63 
4.11 
4.54 
4.10 
3.90 
5.00 
3.38 
2.66 
4.16 
3.29 
2.62 
2.74 
3.48 
4.19 
4.58 
^.15 
2.98 
4.77 
4.42 
4.90 
3.16 
3.87 
logY. 
3 
3.56 
2.90 
4.76 
3.99 
4.21 
3.57 
3.73 
3.84 
5.07 
3.25 
3.19 
5.^7 
2.85 
3.29 
3.99 
3.58 
3.32 
2.55 
3.67 
3.67 
4.61 
3.64 
4.92 
3.92 
4.03 
logY. 
4 
2.95 
3.58 
1.99 
1.89 
2.70 
2.02 
3.26 
3.3^ 
3.3^ 
2.59 
2.91 
3.^ 5 
2.46 
2.19 
2.47 
3.68 
2.85 
2.34 
3.36 
2.61 
2.87 
2.42 
3.5^ 
3.46 
2.27 
log \ . 
5 
2.65 
3M 
3.09 
3.10 
2.92 
3.09 
2.68 
3.19 
2.93 
2.97 
2.72 
3.16 
3.02 
3.07 
3.01 
3.79 
2.80 
3.05 
2.98 
2.97 
2.76 
3.03 
3.33 
3.18 
3.06 
log D^^ 
6 
3.931 
3.329 
3.704 
3.862 
3.718 
3.729 
3.257 
3.318 
3.158 
3.432 
3.596 
3.996 
3.366 
3.699 
3.981 
3.523 
3.319' 
3.352 
3.072 
3.804 
3.765 
1.881 
3.126 
4.038 
3.498 
(continued) 
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i 
Countries log X. . 
II 411 J-J 
1 
^8. Norvfay 
^•9. Pakistan 
50. Panama 
51. Philippines 
52. Prtugal 
53* Saudi Arabia 
54. Senagal 
55- Singapore 
.56. South Africa 
57. Sri Lanka 
58. Sweden 
59. Switzerland 
60. Thailand 
61. Trinidad 
62. Tunisia 
63. Turkey-
s'. United Kingdom 
65. United States 
66. Umiguay 
67. Venezuela 
68. Yugoslovia 
2 
4.26 
2.87 
4.03 
3.30 
4.85 
3.47 
2.46 
3.33 
4.31 
2.34 
4.49 
4.60 
3.14 
2.89 
3.80 
4.32 
5.18 
5.66 
3.79 
4.59 
3.64 
APPENDIX 
log!. 
3 
4.18 
3.84 
3.11 
4.02 
3.91 
3.65 
3.01 
3.46 
4.29 
3.14 
4.62 
4.48 
3.89 
3.01 
3.32 
4.20 
5.19 
6.06 
3.40 
4.15 
4.33 
K 
logY, 
4 
3.58 
2.04 
2.92 
2.41 
2.98 
2.89 
2.41 
3.12 
2.93 
2.03 
3.71 
3.68 
2.30 
3.03 
2.59 
2.63 
3.44 
3.74 
2.93 
3.09 
3.02 
log Y,. 
5 
3.40 
3.09 
2.69 
3.03 
2.56 
2.74 
3.03 
1.18 
2.68 
3.09 
3.58 
3.53 
3.05 
2.40 
2.97 
2.95 
3.16 
4.15 
2.68 
2.01 
2.46 
log H^. 
Source: World Military Expenditure and Arms Trade 1963-73i U.S. 
Arms Control and Disarmament Agency ( Washington, D.C.) 
First Edition, 1975; V/orld Trade Annuals, Statistical 
Office ofthe United Nations ( New York: Walker and Co. 
1972) Volumes II, III and IV; The Official Associated 
Press Almanac 1973. p.568 ( for Hong Kong ); Distances 
Between Ports ( Washington, D.C, United States Naval 
6 
3.273 
3.686 
3.632 
3.922 
2.403 
3.434 
3.176 
3.852 
3.706 
3.738 
3.34 
3.092 
3.885 
3.538 
2.913 
3.051 
2.968 
3.502 
3.714 
3.566 
3.167 
Oceanographic Office,1965). Logs have been computed. 
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. APPENDIX L 
SWEDEN : COUNTRY "i" 
COMPUTER INPUT DATA, 1972. 
Countries 
1 
1. Algeria 
2. Argentina 
3 . Austra l ia 
k, Austr ia 
5. Belgium-Lux. 
6. Brazi l 
7. Canada 
8. Chile 
9. ColumMa 
10. Costa Rica 
11 . Cyprus 
12. Denmark 
log X. . 
2 
3.99 
4.^2 
4.88 
5.14 
5.23 
4.96 
5.09 
3.92 
4.21 
3.68 
3.87 
5.83 
13. Dominican Repub. 3 . ^ 
14. Ecuador 
15. Egypt 
16. El Salvador 
17. Finland 
18. France 
19. Germany 
20. Ghana 
21 . Greece 
22. Guatemala 
3.88 
3.98 
3.56 
5.69 
5M 
5.76 
3.41 
4.30 
3.29 
log Y 
3 
3.81 
4.i44 
4.62 
4.31 
4.56 
4.70 
5.01 
3^91 
3.91 
3.06 
2.88 
4.32 
3.26 
3.31 
3.89 
3.05 
4.10 
5.30 
5M 
3.33 
4.10 
3.33 
l o g Y . 
4 
2.64 
3.04 
3.51 
3M 
3.57 
2.70 
3.68 
2.93 
2.55 
2.79 
3.06 
3.62 
2.61 
2.49 
2.36 
2.48 
3M 
3.59 
3.62 
2 .3^ 
3 . 1 ^ 
2.59 
log \ . 
5 
3.67 
3.61 
3.28 
3.37 
3.15 
3.67 
2.60 
3.63 
3.68 
3.65 
3.60 
2.97 
3.67 
3.68 
3.69 
3.68 
3.38 
3.10 
2.96 
3.69 
3.57 
3.68 
log D^^ 
6 
3.^21 
3.878 
4.124 
3.339 
3.205 
3.778 
3.560 
3.916 
3.730 
3.767 
3.^^97 
2.937 
3.676 
3.785 
3.617 
3.810 
2.378 
3.105 
2.702 
3.706 
3.593 
3.808 
(continued) 
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Cotintries 
1 
23. Hong Kong 
Zk. Iceland 
25. India 
26. Indonesia 
27. I ran 
28. Iraq. 
29. I re land 
30. I s r a e l 
31 . I t a l y 
32. Ivory Coast 
33. Jajnaica 
3^ . Japaji 
35• Jordan 
36. Kenya 
37. Korea 
38. Kuwait 
39. Lelanon 
40. Liberia 
4 1 . Libya 
42. Malaysia 
43 . Mexico 
44. Morocco 
45. Netherland 
46. New Zealand 
47. Nigeria 
log X^^ 
2 
4.41 
4.17 
^.59 
3.73 
4.44 
4.34 
4.54 
4.45 
5.22 
3.33 
3.52 
4.83 
3.38 
3.97 
3.46 
3.88 
3.97 
5.00 
3.84 
4.31 
4.72 
5.36 
5.30 
4.05 
3.98 
APPENDIX 
l o g Y . 
3 
3.56 
2.90 
4.76 
3.99 
4.21 
3.57 
3.73 
3.84 
5.07 
3.25 
3.19 
5.^7 
2.85 
3.29 
3.99 
3.58 
3.32 
2.55 
3.67 
3.67 
4.61 
3.64 
4.92 
3.92 
4.03 
L 
l o g y . 
4 
2.95 
3.58 
1.99 
1.89 
2.70 
2.02 
3.26 
3 .3^ 
3.34 
2.59 
2.91 
3.^5 
2.46 
2.19 
2.47 
3.68 
2.85 
2.34 
3.36 
2.61 
2.87 
2.42 
3.5^ 
3.46 
2.27 
log ? , . 
5 
3.63 
3.12 
3.70 
3.70 
3.67 
3.70 
3.52 
3.47 
3.47 
3.68 
3.64 
3.37 
3.68 
3.71 
3.68 
2.55 
3.65 
3.69 
3.^5 
3.67 
3.64 
3.69 
3.22 
3.36 
3.69 
log D^ .^ 
6 
4.028 
3.247 
3.858 
3.975 
3.866 
3.876 
3.140 
3.626 
3.489 
3.686 
3.706 
4.081 
3.655 
3.854 
4.060 
3.871 
3.627 
3.643 
3.522 
3.933 
3.848 
3.3^7 
2.917 
4.084 
3.724 
(continued) 
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Countries log X. . 
1 
48. Norway 
^9. Pakistan 
50. Panajna 
51. Philippines 
52. Portugal 
53. Saudi Arabia 
54. Senagal 
^^. Singapore 
56. South Africa 
57. Spain 
58. Sri Lanka 
59. Switzerlajid 
60. Thailand 
61. Trinidad 
62. Tunisia 
63. Turkey 
64. United Kingdom 
65. United States 
66. Uruguay 
67. Venezuela 
68. Yugoslovia 
2 
5.86 
3.87 
3.12 
3.73 
^.95 
4.05 
3.05 
4.06 
^.73 
5.04 
3.11 
5.33 
3.92 
3.03 
3.52 
4.18 
5.96 
5.77 
3.29 
4 . ^ 
4.68 
APPENDIX 
logY. 
3 
4.18 
3.84 
3.11 
4.02 
3.91 
3.65 
3.01 
3.46 
4.29 
4.66 
3.14 
4.48 
3.89 
3.01 
3.32 
4.20 
5.19 
6.06 
3.40 
4.15 
4.33 
L 
logY. 
4 
3.58 
2.04 
2.92 
2.41 
2.98 
2.89 
2.41 
3.12 
2.93 
3.12 
2.03 
3.68 
2.30 
3.03 
2.59 
2.63 
3.44 
3.74 
2.93 
3.09 
3.02 
log Y^^ log D^^ 
5 
3.12 
3.70 
3.63 
3.69 
3.62 
3.64 
3.69 
3.58 
3.63 
3.58 
3.71 
2.60 
3.69 
3.61 
3.68 
3.67 
3.37 
2.62 
3.63 
3.59 
3.61 
Sources World Military Expenditure and Arms Trade 1963-73. U.S. 
Arms Control and Disarmament Agency ( Washington, D.C.) 
First Edition, 1975; World TradeAnnuals, Statistical 
Office of the United Nations ( New York: Walker and Co. 
1972) Volumes II, III and IV; The Official Associated 
Press Almanac 1973, p.568 ( for Hong Kong ); Distances 
Between Ports ( Washington, D.C. United States Naval 
6 
2.876 
3.846 
3.752 
4.021 
2.288 
3.687 
3.535 
3.963 
3.845 
3.33^ 
3.882 
3.079 
3.987 
3.684 
3.472 
3.515 
3.090 
3.622 
3.849 
3.670 
3.559 
Oceanographic Office, 1965). Logs have heen computed. 
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APPENDIX M. 
UNITED KINGDOM : COUNTRY "i" 
COMPUTER INPUT DATA, 1972. 
Countries 
1 
1. Algeria 
2. Argentina 
3 . Austra l ia 
4 . Austria 
5. Belgium-Lux. 
6. Brazil 
7. Canada 
8. Chile 
9. ColumMa 
10. Costa Rica 
11 . Cyprus 
12. Denmark 
log X^^ 
2 
4.88 
5.07 
5.85 
5.44 
5.93 
5.30 
5.91 
4.76 
4.58 
4.21 
4.83 
5.65 
13. Dominican Reput. 3.92 
14. Ecuador 
15. Egypt 
16. El Salvador 
17. Finland 
18. Prance 
19. Germany 
20. Ghana 
21 . Greece 
22. Guatemala 
4.15 
4.60 
3.93 
5.58 
6.02 
6.06 
4.53 
5.16 
4.02 
l o g Y . 
3 
3.81 
4.44 
4.62 
4.31 
4.56 
4.70 
5.01 
3.91 
3.91 
3.06 
2.88 
4.32 
3.26 
3.31 
3.89 
3.05 
4.10 
5.30 
5.42 
3.33 
4.10 
3.33 
l o g Y . 
4 
2.64 
3.04 
3.51 
3.44 
3.57 
2.70 
3.68 
2.93 
2.55 
2.79 
3.06 
3.62 
2.61 
2.49 
2.36 
2.48 
3M 
3.59 
3.62 
2.34 
3.14 
2.59 
log \ . 
5 
3.37 
3.22 
2.68 
0.00 
2.97 
3.35 
3.29 
3.28 
3.38 
3.33 
3.20 
3.16 
3.37 
3.39 
3.40 
3.39 
1.11 
3.04 
3.16 
3.40 
3.13 
3.37 
log D^^ . 
6 
3.148 
3.801 
4.081 
3.423 
2.574 
3.685 
3.380 
3.845 
3.617 
3.665 
3.459 
2.838 
3.545 
3.687 
3.464 
3.718 
3.167 
2.279 
2.782 
3.586 
3.429 
3.715 
(Continued) 
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APPENDIX M 
Govintries 
1 
23. Hong Kong 
24. Icelajid 
25. India 
26. Indonesia 
27. Iran 
28. Iraq. 
29. Ireland 
30. Israel 
31. Italy 
32. Ivory Coast 
33- Jamaica 
34. Japan 
35- Jordan 
36. Kenya 
37. Korea 
38, Kuwait 
39. Lebnon 
^ . Liberia 
M . Libya 
J^ 2. Malaysia 
43. Mexico 
44. Morocco 
45. Netherland 
46. New Zealajid 
47. Nigeria 
log X^j 
2 
5.34 
4.43 
5.51 
4.67 
5.38 
4.79 
5.95 
5.50 
5.75 
3.93 
4.94 
5.84 
4.36 
5.75 
4.79 
4.77 
4.89 
4.73 
5.01 
5.15 
4.94 
4.43 
5.97 
5.51 
5.53 
logY. 
3 
3.56 
2.90 
4.76 
3.99 
4.21 
3.57 
3.73 
3.84 
5.07 
3.25 
3.19 
5.47 
2.85 
3.29 
3.99 
3.58 
3.32 
2.55 
3.6? 
3.67 
4.61 
3.64 
4.92 
3.92 
4.03 
logY. 
4 
2.95 
3.58 
1.99 
1.89 
2.70 
2.02 
3.26 
3.34 
3.34 
2.59 
2.91 
3.45 
2.46 
2.19 
2.47 
3.68 
2.85 
2.34 
3.36 
2.61 
2.87 
2.42 
3.54 
3M 
2.27 
log \ . 
5 
3.27 
3.03 
3.43 
3.43 
3.35 
3.42 
2.98 
2.75 
2.77 
3.37 
3.29 
1.38 
3.39 
3.42 
3.39 
3.30 
3.31 
3.41 
2.68 
3.37 
3.30 
3.^ 
2.85 
1.99 
3.41 
log D^j 
6 
3.974 
3.122 
3.777 
3.914 
3.786 
3.798 
2.173 
3.477 
3.269 
3.559 
3.586 
4.034 
3.517 
3.772 
4.010 
3.792 
3.478 
3.501 
3.322 
3.865 
3.764 
2.997 
2.657 
4.038 
3.609 
( continued ) 
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Countries 
1 
log X^^ 
2 
logY. 
3 
logY. 
5 
log \ . 
5 
log H^. 
5 
48. Norway 
49. Pakistan 
50. Panama 
51. Philippines 
52. Portugal 
53. Saudi Aratia 
54. Senagal 
55• Singapore 
56. South Africa 
57. Spain 
58. Sri Lainka 
59• Sweden 
60. Switzerland 
61. Thailand 
62. Trinidad 
63. Tunisia 
64. Turkey 
65. United States 
66, Uruguay 
67. Venezuela 
68, Yiigoslovia 
5.56 
4.90 
4.21 
4.64 
5.41 
4.95 
3.58 
5.22 
5.86 
5.59 
4.43 
5.92 
5.93 
4.80 
4.89 
3.88 
5.15 
6.40 
4.00 
4.92 
5.01 
4.18 
3.8l4r 
3.11 
4.02 
3.91 
3.65 
3.01 
3.46 
4.29 
4.66 
3.14 
4,62 
4.48 
3.89 
3.01 
3.32 
4.20 
6.06 
3.40 
4.15 
4.33 
3.58 
2.04 
2.92 
2.41 
2.98 
2.89 
2.41 
3.12 
2.93 
3.12 
2.03 
3.71 
3.68 
2.30 
3.03 
2.59 
2.63 
3.74 
2.93 
3.09 
3.02 
Source: World Military Expenditure and Arms Trade 
3.02 
3.42 
3.28 
3.40 
3.25 
3.30 
3.40 
3.16 
3.28 
3.16 
3.42 
3.3? 
3.29 
3.41 
3.23 
3.37 
3.37 
3.45 
3.28 
3.19 
3.23 
1963-73. 
2.976 
3.762 
3.6li6 
3.967 
2.851 
3.560 
3.341 
3.900 
3.761 
2.968 
3.806 
3.090 
3.439 
3.929 
3.557 
3.240 
3.310 
3.470 
3.766 
3.577 
3.378 
U.S. 
Arms Control and Disarmament Agency ( Washington, D.C.) 
First Edition, 1975; World Trade Annuals, Statistical 
Office of the United Nations ( New York: Walker and Co. 
1972) Volumes II, III and IV; 'The_ Official Associated 
Press Almanac 1973> p.568 ( for Hong Kong ); Distances 
Between Ports ( Washington, D.C. United States Naval 
Oceanographic Office, I965). Logs have "been computed. 
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UNITED STATES : COUNTRY "i" 
COMPUTER INPUT DATA, 1972 
Countries 
"3" 
1 
1. Algeria 
2. Argentina 
3. Australia 
^. Austria 
5. Belgium-Lux. 
6. BrsLZil 
7. Canada 
8. Chile 
9. Columbia 
10. Costa Rica 
11. Cyprus 
12. Denmark 
log X^. 
2 
^.75 
5.52 
5.86 
4.88 
5.89 
6.02 
7.01 
5.12 
5.39 
4.96 
3.72 
5.12 
13. Dominican Repub. 5'10 
14. Ecuador 
15. Egypt 
16. El Salvador 
17. Finland 
18. France 
19. Germany 
20. Ghana 
21. Greece 
22. Guatemala 
4.98 
4.44 
^.77 
4.83 
6.08 
6.25 
4.38 
5.14 
4.81 
logY. 
3 
3.81 
kM 
4.62 
4.31 
4.56 
4.70 
5.01 
3.91 
3.91 
3.06 
2.88 
4.32 
3.26 
3.31 
3.89 
3.05 
4.10 
5.30 
5.42 
3.33 
4.10 
3.33 
logY. 
4 
2.64 
3.04 
3.51 
3.^ 
3.57 
2.70 
3.68 
2.93 
2.55 
2.79 
3.06 
3.62 
2.61 
2.49 
2.36 
2.48 
3.44 
3.59 
3.62 
2.34 
3.1^ 
2.59 
log Y.. 
5 
3.71 
3.65 
3.36 
3.^ 5 
3.27 
3.70 
2.91 
3.67 
3.72 
3.69 
3.64 
3.13 
3.71 
3.72 
3.73 
3.72 
3.^ 5 
3.23 
3.13 
3.73 
3.63 
3.71 
log D^. 
6 
3.558 
3.789 
3.721 
3.721 
3.532 
3.679 
2.907 
3.712 
3.268 
3.311 
3.707 
3.570 
3.102 
3.524 
3.710 
3.388 
3.653 
3.^ 93 
3.561 
3.788 
3.690 
3.254 
(Continued) 
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Gotintries 
1 
23. Hong Kong 
24. Iceland 
25. India 
26. Indonesia 
27. Iran 
28. Iraq 
29. Ireland 
30. Israel 
31. Italy 
32. Ivory Coast 
33. Jamaica 
34. Japan 
35- Jordan 
36. Kenya 
37. Korea 
38. Kuwait 
y). Lebnon 
kO, Liljeria 
4l.-ll)3ya 
hZ. Malaysia 
43. Mexico 
44. Mexico 
45. Netherland 
46. New Zealand 
47. Nigeria 
log X^^ 
2 
5.56 
4.12 
5.38 
5.21 
5.51 
4.27 
4.89 
5.36 
5.90 
4.26 
5.21 
6.35 
4.25 
3.45 
5.32 
4.97 
4.89 
4.45 
4.89 
4.98 
6.18 
4.19 
5.97 
5.03 
4.94 
APPENDIX 
logY. 
3 
3.56 
2.90 
4.76 
3.99 
4.21 
3.57 
3.73 
3.84 
5.07 
3.25 
3.19 
5.47 
2.85 
3.29 
3.99 
3.58 
3.32 
2.55 
3.67 
3.67 
4.61 
3.64 
4.92 
3.92 
4.03 
N. 
logY. 
4 
2.95 
3.58 
1.99 
i.89 
2.70 
2.02 
3.26 
3.34 
3.34 
2.59 
2.91 
3.45 
2.46 
2.19 
2.47 
3.68 
2.85 
2.34 
3.36 
2.61 
2.87 
2.42 
3.54 
3.46 
2.27 
log \ , 
5 
3.67 
3.24 
3.74 
3.74 
3.70 
3.74 
3.57 
3.53 
3.53 
3.71 
3.68 
3.44 
3.72 
3.73 
3.72 
2.89 
3.69 
3.73 
3.51 
3.71 
3.68 
3.72 
3.32 
3.43 
3.73 
log D^^ 
6 
3.974 
3.397 
3.913 
3.883 
3.913 
3.929 
3.502 
3.717 
3.609 
3.766 
3.168 
3.657 
3.701 
3.910 
3.710 
3.925 
3.717 
3.601 
3.634 
3.646 
3.263 
3.506 
3.542 
3.754 
3.798 
(continued) 
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Coimtries 
1 
48. Norway 
49. Pakistan 
50. Pansima 
51. Philippines 
52. Portugal 
53. Saudi Arabia 
54. Senagal 
55' Singapore 
56. South Africa 
57. Spain 
58. Sri Lanka 
59. Sweden 
60. Switzerland 
61. Thailand 
62. Trinidad 
63. Tunisia 
64. Turkey 
logX^j 
2 
5.14 
4.76 
5.22 
5.38 
5.22 
5.38 
3.88 
5.53 
5.73 
5.68 
3.71 
5.51 
5.69 
4.29 
4.97 
4.34 
5.19 
65. United Kingdom 6.27 
66. Uruguay 
b"^, Venezuela 
68. Yugoslovia 
4.19 
5.86 
4.80 
APPENDIX 
logY. 
3 
4.18 
3.84 
3.11 
4.02 
3.91 
3.65 
3.01 
3.46 
4.29 
4.66 
3.14 
4.62 
4.48 
3.89 
3.01 
3.32 
4.20 
5.19 
3.40 
4.15 
^.33 
N 
log Y. 
4 
3.58 
2.04 
2.92 
2.41 
2.98 
2.89 
2.41 
3.12 
2.93 
3.12 
2.03 
3.71 
3.68 
2.30 
3.03 
2.59 
2.63 
j>.m 
2.93 
3.09 
3.02 
log Y^^ log Dj^^ 
5 
3.24 
3.74 
3.67 
3.72 
3.66 
3.68 
3.72 
3.63 
3.67 
3.63 
3.74 
2.62 
2.91 
3.73 
3.65 
3.71 
3.71 
3.^5 
3.67 
3.64 
3.65 
Source: World Military Expenditure and Arms Trade 1963-73. U.S. 
Arms Control and Disarmament Agency ( Washington, D.C.) 
First Edition, 1975; World Trade Annuals, Statistical 
Office of the United Nations ( New York: Walker and Co. 
1972) Volumes II, III and IV ; The Official Associated 
Press Almanac 1973. p.568 ( for Hong Kong );Distances 
Between Ports ( Washington, D.C, United States Naval 
6 
3.600 
3.902 
3.338 
3.799 
3.^ +73 
3.767 
3.522 
3.912 
3.832 
3.502 
3.935 
3.629 
3.679 
3.940 
3.288 
3.600 
3.629 
3.^81 
3.760 
3.254 
3.663 
Oceaxiographic Office, I965 ). Logs have been computed. 
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